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CIENCE may be compared to a highly 

finiſhed pile of building, all the parts of which 
being diſpoſed in the moſt exact ſymmetry, they 
muſt affect our perception, and gratify our internal 
ſenſation with a more exquiſite pleaſure, than if 
viewed in a ſeparate ſtate : For, in ſuch a ſtate, to 
all but the learned, they would appear broken and 
unconnected materials of a mighty ſtructure, which 
the mind, wanting power to conceive, could enjoy 
no ſatisfaction in the contemplation of ſuch a train 
of imperfect and confuſed ideas. But, when thus 
exhibited in their true proportion, it will be eaſy, 
even for the youngeſt ſcholar, to gain a perfe& 


notion of each; and, as he advances, a gradual com- 


prehenſion of the beauty reſulting from their con- 


nexion, and how they mutually aſſiſt and ornament 
each other, 


When we conſider the utility of AzITHMETIC, 
on which ſcience almoſt all others do abſolutely 
depend, we need not be ſurpriſed that ſo many 
efforts have been made to bring it to the utmoſt 
degree of perfection, ſince the real value of its uſe, 


certainly merits all the ſtudy and pains that can be 
beſtowed upon it. | 


It muſt be owned, that the progreſs of mathe- 
matical ſciences is but ſlow, owing to the difficulty 
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of the ſeveral branches that come under conſidera- 
tion; but then, it is ſure and certain: the acquiſition 
here gained is real Knowledge. For this reaſon, it is 
the work of ages to bring even a ſingle branch 
to perfection; therefore, it is no wonder if the 
ancients. have, in many. caſes, made uſe of round- 
about methods to encompals their ends, and given 
us long and tedious, demonſtrations, laying down 
many propoſitions, either, of no uſe, or too ſimple 
and trifling to be taken notice of; whence moſt of 
their inventions may be demonſtrated ſhorter, pro- 
pounded. eaſier, diſpoſed in a better e and 
taught in a more compendious way. 8 


11 Dns 


1 are two chings 8 Ae to 3 


the acquiſition of any ſcience as eaſy as its nature 
will admit. Firſt, the diſpoſition of the work, ſo 


that the rules may be clear and diſtinct; ſecondly, the. 
iHuſtratign of theſe rules, by a ſufficient, number of. 
Proper and uſeful examples; and, as the, great. dit-; 
ficulty in this ſcience is acquiring the knowledge of 
ſtating and ſolving queſtions, I. have given @ great 


variety of theſe in all the different parts of this; 


Treatiſe, i in the moſt Particular, Jiſtinct, and plain 
manner I poſſibly could, With, their anſwers at full; 


length, and explicit ae en where, the lat: 


difficulty ſeemed to QCCUr... 
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The — rules follow in the ſame order, as ſpe- 
cified in the table of cantents: thus, Part I. Book i. 
contains the four primary. rules; i. e. Addition, 


Subtraction, Multiplication, and Diviſion, in inte- 
gers, and Reduction aſcending and deſcending, with 


the 
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the tables of money, weights, meaſures, &e; which 
the learner ſhould be well acquainted with before he 
proceeds to the uſe of _ roles in * 
— {gn 's 0 | * to 41 

In Book II. the rules follow in the ſame order in 
which they are generally taught in ſchools'; hut they 
are all placed in ſuch a manner as to have little 
or no dependence on each other; therefore, ary iS 
be Miſh in -what ara r W y 

FR the pes and third ones} hich Goake? vul- 
gar and decimal fractions, the rules and examples 
are laid down in ſo plain and intelligent a manner, 
as to be underſtood by the eaneff capacities. 
The fourth part treats of Geometty, Menfuration, 
Gauging, Land Surveying, and the Specific Gravity 
of. Metals, &c. in which I have given every thing 
that is uſeful, taking all the care I poſſibly” could 
to make them plain and'eafy to be underſtood : 
and that the learner might not be at a loſs in the 
firſt rudiments of Geometry, &c. I have given him 
the draught of every operation on a large Copper- 
Plate, in order that he may the more eafily com- 
prehend the Problems, having every where pur- 
poſely omitted the ſpeculative part, or things that 
are uſeleſs to beginners, and would prove ſtumbling 
blocks, rather than any way to improve the miad. 


As to thoſe parts which treat of Chronology, 
Aſtronomy, Geography, and Algebra, I have taken 
all the care 4 TTY (within the compaſs of ſuch a 

limitation) 
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limitation) to make them plain, and cafily under- 
eee _ yu * * | 


And in der to make this Book as uſeful as 
poſſible, T have added, by way of Appendix, firſt, 
a courſe of Book-keeping, by ſingle entry, with a 
deſcription of the books, and directions for uſing 
them. —Secondly, Book-keeping, by double entry, 
according to the Italian method; with various Forms 
of ang Bills of eee &c. &c. 


"Theſe! we” the deck of the enfuing work; 
ich, if ſeriouſly purſued by a thoughtful mind, the 


reader may attain to 4 os übten 1 
cheſe uſeful's rs. 


> Beeſiags it may be ſaid, there are books of this 
kind already, and therefore you are only doing the 


ſame thing over again. That there are books pubs 


liſhed with the ſame deſign, is acknowledged, but 


that I have trod in the fame ſteps with their authors, 


I muſt beg leave to deny; for the chief reaſon that 


induced me to write this Treatife was, becauſe very 


few had given the operations worked at full length: 
this was an article I have heard a great many com- 


m 10 even teachers themſelves. 
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As to the work itſelf, it is laid down upon the 
pen foundation I could procure from the moſt cele- 
brated authors; and the rules are built upon the beſt 


Principles now taught and practiſed by the moſt 
eminent maſters of our private and public acade- 
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mies 
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I plained 1 in the moſt conciſe,method, and the whole 


PR E F A C E. vii 
mies in, this kingdom, every difficulty being en- 


performance made perfectly eaſy to be underſtood 
ſo that, by the help of this Treatiſe, any gung man, of 
a tolerable capacity, may in a ſnort time make himſelf 
maſter of the moſt difficult parts here laid down; 


. he inſtruction of ** in ſchools. — * 
mies is certainly the moſt. expeditious: method of 
forming the minds of young perſons, and: of bring- 
ing them acquainted with that kind of learning, 
which their intended ſtation and-degree-of life ſeema 
to require ; thoſe, therefore, that are bleſt with af 
fluent fortunes, and are under the care of prudent 
parents and guardians, will ftand in no need. of the 
aſſiſtance of this "Treatiſe, unleſs it be to refreſh 
their memories with what they have formerly been 
taught, or to look into ſuch ſubjects. as are quite 
foreign to the inſtitution of thoſe ſeminaries; of 
learning; but there are a great many adult perſons, 
and grown up youth, who through the narrowneſs of 
their circumſtances, or the neglect of their friends, 
are forced to, endeavour to improve their en 
as well as they can. 


Io ſuch as theſe the following Treatiſe will be of 
great ſervice; for the variety of the ſubjects here 
treated of, mult needs gain the attention of all who 
have the leaſt inclination to _ arts and MATS 


— ſome of our * eminent alin may 
ſay, by inſerting the operations at length, I have 
encouraged dull and lazy boys, by this means, to 


COPY 
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copy out their anſwers, in order to deceive their 
teachers; but ſuch kind of piracy may ſoon be de- 
rected, by varying the work of the queſtions accord - 
ing to-the nature of the ſeveral rules. 


But my ſole motive for undertaking this work, 
was purely for the inſtruction and benefit of the un- 
learned; ſo J hope every impartial reader will judge 
with candour of the merits of this performance; and 
if it meets with their approbation, I ſhall not think 
1 have ſpent ſo much labour in vain, but rejoice at 
having done any thing for the ſervice and good of 
my country. 

I hope my readers will excuſe all defects, and 
eorrect what errors they may occaſtonally find herein; 
and that, as wel las all other favours, ſhall be grate- 
fully acknowledged by, 


Their moſt obedient humble ſervant, 


— 9 W. TAYLOR. 
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Page 52, in Example 1, Weights and Meaſures, for 8 Ib. o or. 17 dots. 14 
read lb. 002; 17 — 16 grs.— In E. 2, for 11 A. 2 R. 28 P.— 10, read hong 
= R. 35 P,-6,——Page 55, E. 13, for 34281. read 342l.—Page 191, E. 2, for 
582,222, read 488,222.—Page 405, under 11 fhillings, in the column under value 
for 11s. 04d. read 118. od. this tarthing and the two next below being ſlipped up 
too high.—Page 428, in the ad line of figures, in the ſecond col. for 564, read 364. 
Page 448, in the za line of tenths, for o „1 ,3 , 4, read o % ,2 ,3 ,4.—and 
in the gth Ine of tenths, for © „ ; 44 , read © „ ,2 23 1 454. 
E. 1. for Auctioneers, read thus : ſuppoſe an auctioneer hath fold goods, &c. to 
the value of zal. what duty has he to pay for the ſame, at 6d. in the pound, and 
15 per Cent. upon that duty? Againſt 321, in the next col. under 6d. 1s 16s. and 
the duty at 15 per Cent. by the table, is 28. 44d. . p. which added to 16s, = 188. 
4 3d. 2 parts, the duty 3 457, in the table of Square Meaſure, under 
yards, for 27, read 2,7. — Page 458, line laſt, for = 4 A. 3 R. 21 P. read 14 A. 
3 R. 21 P, | 


CHARACTERS uſed in this SYSTEM, 
CHARACTERS in Arithmetic and the- Mathematics. 


.. Ergo; therefore. 4 ] 

＋ Plus, or more; the ſign of addition; as, 3+ 4, is 3 added to 4. 

Minus, or leſs ; the ſign of ſubtraction; as, 4—2, is 2 from 4. 

c The ſign expreſling the difference between two quantities, 
when it is not known which is the greater of the two. 

X The ſign of multiplication; as, 3 X 4, is 3 multiplied by 4. 

Is likewiſe a note of multiplication, and ſometimes uſed for X. 

== The ſign of diviſion ; as, 9 - 3, is 9 divided by 3. This is 
ſometimes written like a fraction; thus, g. 

= The ſign of equality; as 4 8, is a equal to 8. 

2 ::: The fign of arithmetical proportion; as, 3:6:: 4:8; 
is, 3 to 6 ſo is 4 to 8. 

The ſign of geometrical proportion. 

= or Theſignof majority; asa g b, ſignifies a is greater than b. 

— or & The ſign of minority; as, @ = b, ſignifies a is leſs than b. 

The ſquare root; as, y/ 16, is the ſquare root of 16. 

V The cube root; as 1/8, is the cnbe root of 8. This cha- 

racter ſometimes affects ſeveral quantities, diſtinguiſhed by a 

line drawn over them; thus, V6 ＋ , denotes the {quare 
root of the ſum of b an d. . 

LT 1 Signifies that the number denoted by n is to be added 


to 1, and the ſum ſquared. 1 + AI; that 1 +2 is to be 
raiſed to the third power, or cubed, &c. 


1 
m—— Siguiſies any root or power in general, 


bs : 
CHARACTERS in Geometry and Trigonometry. 
I] Parallel | Perpendicular Y Equiangular, or 
A Triangle oO Square ſimilar 
< Angle © Rectangle 2 Equilateral 


J Right Angle O Circle 
CHARACTERS uſed in Aſtronomy. 
Of the PLANETS. 


H Saturn O Sun d Moon 
N Jupiter 2 Venus @ Earth 
4 Mars Mercury 
| Of the SIGNS. 
9 Aries N Leo F Sagittarius 
vs Taurus mW Virgo Vp Capricorn 
1: Gemini Libra Aquarius vg 
23 Cancer m Scorpion X Piſces 4 
CHARACTERS of the ASPECTS. 3 
& or S Conjunttion © Quartile Vc Quincunx os 
SS Semiſextile 74 Tredecile 8 —— ; 
* Sextile A Trine 8 Dragon's Head ö 
2 for Quintile B q Biquintile Dragon's Tail ; 


CHARACTERS of TIME. 


y 5 ac! 0 ©S | 
on - Pat - of 
TY l = - & 8 4 7 . 
r 


A. M. Ante meridiem; before the Sun comes upon the meridiax« 
O. or N. Noon. . 
F. M. Poſt meridiem; when the Sun is paſt the meridian, 4 


8 Y S. 4 L .in 


O F 


PRACTICAL ARITHMETIC. 


K I. 


B O0 O K J. 


D BF, INIT. I OS. 


RITHMETIC is the art of computing by numbers; it is 
A called Vulgar or Common Arithmetic, when it treats of whole 
numbers. 

Unit is any thing conſidered as one, or 1, and is the beginning of 
number. 

Number is a multitude of units; by this every thing is reckoned. 

A whole Number is a preciſe number, without any parts annexed, 

A-mixed Number is a whole number, with ſome part annexed. 

A Fraction 3s a part or parts of a unit. 

A proper Fraction is leſs than a unit. 

An improper Fraction is greater than a unit. 

An aliquot Part is that which i is contained a preciſe number 2 times 
in another. 

An aliquant Fart is ſuch as is conan in another, ſome number of 
times, with ſome part or parts over. 

A prime Number is that which can only be meaſured by a unit. 

Numbers are ſaid to be prime to one another, when only a unit 
meaſures both. Thele are alſo called co-primes. 

A perfect Number is that which is equal to the ſum of all its ali- 
quot parts. 

Integers, or whole Numbers, are ſuch as expreſs a number or multi- 
tude of things, whereof each is conſidered as a unit. Thus 4 tons, 
6 yards, 20 miles, &c, each of which 3 is called an integer, or whole 
number. 

Compound Numbers are ſuch as conſiſt of different denominations, 
as tons, hundreds, quarters, ponds; ounces, &c. Thus 12T. 3C. 
Iqr. 12 15. &c. 

Arithmetic, with regard to e 1 conſilis both in theory 


and practice. 
B Theory 


- NUMERATION. 


Theory conſiders the nature and quality of numbers, and demon- 9 
rates the reaſon of practical operations. b 
The practice is that which ſhews the method of working by numbers, 
and conſequently becomes the moſt uſeful and expeditious for buſineſs, 
and has five principal or fundamental rules for the 8 viz. 3 
1. Numeration, or Notation; 2. Addition; 3. Subtraction; 4. Mul- 
tiplication; and 3. Diviſion. | 4 


eri e Noel 
2 NUMERATION. 
„ pare to read or expreſs the true value of any number 


when written down, and conſequently, to write down any 
propoſed number according to its true value; and this conſiſteth of 


two parts, OM 
1. The true order of placing down figures. Te” 
2. The true valuing of each hgure in its place; both of whiclr are 


plainly exhibited in the following 4 


TI; A- 3. L.. 9 Nine. 
9 8 Eight. 
9 87 Seven. 
9 5 7 6 Six. 
9 8 7 6 5 Five 
9 8 7 6.5 4 Four. 
9 876 5 4 3 Three: 
987 6b 54 3 2 Two. 
8 
9876543 2 1 0 Cypher. 
I ESRONA EB 
S558 ESO O82 2 
EQ 5˙2 228 — 2 
PROS 28625 
. . 2265 
ot= OP" 
529 > 
; 8 8 


In this table each figure from the place of units, increaſeth in a ten- 
fold proportion; as 9 in the firſt place is nine; 9 in the ſecond place 
is ninety; and ſo of the reſt. | 

Theſe ten places are as far as any common buſineſs will require; 
but when large numbers are expreſſed by figures, for the more eaſy 
reading of them, divide, or rather diſtinguiſh your number into pe- 
riods, each period to contain ſix characters or figures, called grand 
periods; then the. firſt period to the right hand will be units, the 
ſecond millions, third billions, fourth trillions, fifth quadrillions, 
bxth quintillions, ſeventh ſextillions, eighth ſeptillions, ninth octil- 
lions, tenth nonillions, eleventh deci-millions, &c. As for inſtance, 
ſuppoſe I would number this train ol tigures, VIZ. 


& 


Septill. 


. 


ne .. 
* * n 2 Mx = 
. + 


| NOTATION. 3 
Septill. Sextill, Quint. Quadr. Trill. Billions. Millions. Units. 
6 


AO 5 4 3 2 
123430,124121,081213,4156$2,181643,214168,218164,$23$12. 


ES XAFS 


Write down 34167 in words at length? Anſwer, Thirty-four 
tlouland, one hundred and lixty-ſeven. 

Write down 790684218 in words at length? Anſwer, Seven hun 
dred ninety millions, ſix hundred eighty- -four thouſand, two hundred 
and cightcen. 

Expreſs in figures, fix thouſand and fifty-five ? Anhw. 6035. 

Expreſs in figures, nine hundred eighty-ſeven millions, ſix hundred 
and fifty thoufand ? Anſw. 987650000. 

Expreſs in figures, ſeventeen millicas, ſeventeen thouſand, ſeventeen 
hundred and ſeventeen ? 17000000 

17000 

1700 

17 
17018717 Anſwer. 


Expreſs in figures, forty-five billions, four hundred, forty-five 
thouſand and four millions, fixty thouſand, {ix hundred and fifteen ? 


Aulw. 45445004060615. 


NOTATION, by Roman Numerical Letters, 


One, five, ten, fifty, hundred, five hundred, thouſand, 
ER. 5 St C. D. M. 
When a leſs numerical letter ſtands before a greater, it muſt be taken 
from it, as I before Wor X, and X before L or C, &c. thus: 
Four, nine, forty, ninety, &c. 
I.. .. - Ale . 
When a leſs numerical letter ſtands after a greater, it is to be added 


to it, thus : 
Six, eleven, ſixty, one hundred and ten. 


VI. A CX. 
A line drawn over any number leſs than a thouſand, ſignifies ſo many 


thouſands, as XL. is forty thouſand ; C. is one hundred thouſand ; 


M. is one million, &c. 
Write down in common figures the following numbers, expreſſed in 
numerical letters, viz. 


XI. C. DC. DXL. MC. MDCCLXXXI. | NC. 


Anſwer, 11, 100, 600, 540, , 1100, 1781, 1100000. 
Write down in numerical letters the following numbers, expreſſed 


in common figures, viz. | 
19, 50, 95, 101, 1000, 1500, boooo. 


Anſwer, XIX. L. XCV. CI. M. Mp. FI. 
Write down in numerical letters the following number, expreſſed 
in common figures, viz, 2060000. Anſw. MMLX. 


B 2 II. ADDI- 


LS v 


MIMD: D. 1-1, 3: 0 
” one wes to add ſundry numbers together, into one ſum, 


-alled the total. 
R ULE. : x Place all the numbers of a like name fo, that units 


may ſtand under units, tens under tens, hundreds under hundreds, &c. 
2. Begin at the units place, and reckon up all the figures in that 
place from the bottom to the top, and what overplus there is above 
even tens, ſet down, carrying one for every ten to the next row, and 
ſo on, continuing to the laſt row, at which ſet down the total amount. 
PROOF. Begin at the top of the ſum, and reckon the figures 
downwards, in the {ame manner as you added them upwards ; and if 
the ſum comes the ſaine as before, it is undoubtedly ſuppoſed to be right. 


= a+ - 1 
Let theſe numbers be added together : 
9482 


10464 


To add up this ſum, begin at 5, ſay the ſum of 5 and 7 is 12, and 
21s 14 ; ſet down 4 and carry 1. The ſum of 1 and 8 is g, and g 
is 18, and 8 is 26; ſet down 6 and carry 2. Then 2 and 3 is 5, 
and 5 is 10, and 4 is 14; ſet down 4 and carry 1. Laltly, 1 and 
9 is 10, which being the laſt, ſet it down. 


More examples for practice. 


126893 12486 368121 21304 
81621 2101 16012 2186 
2118 652 5168 21 
312 18 21 318 
604 25 68102 21 
24 3 245 5 
211572 15285 457669 23855 
234563 254312 689876 878761 
41234 32168 2101 2180 
312 1214 86 815 
2 21 42 43 
4286 24798 91294 124 
302 314 1312 4210 
56 45 421 432 

— 2 2 
280755 312872 : 3 
— — — 725097 886590 


A Gentleman 


iy 
A 

* „ 
3 
© 
% 
% 


PN LIKES ad 
. A 3 
uw 


ADDITION. 5 


A Gentleman had in his nurſery one hundred million of oak, one 
hundred thouſand aſh, and one hundred fruit trees, and alſo ſixty- nine 
elm trees; I demand how many trees were growing in the nurſery ? 


Oak 100000000 A perſon was born in the year 
Aſh 100000 1734, when will he (if he lives) be 
Fruit 100 65 years of age? 
Elm 69 This is no more than to - 1734 
Add - 63 
Anſwer 100100169 Trees in all. 
——— And we have the year required 1799 
Suppoſe a man was born in the I was born in the year 1748, 
year of our Lord 1780, in what when ſhall I be 40 years of 
year will he be 60 years of age? age ? 
To - 1780 To 1748 
Add 60 Add 40 
Anſwer 1840 Anſwer 1788 the year required. 


PARADOXICAL QUESTIONS. 
QUEST. 1. If from fix ye take nine, and from nine Je take ten, 
(Je wits, now the myſl'ry explain) 
And if fifty from forty be taken ; there then 
Shall be juſt half-a-dozen remain. 


SQL UT LON; 
Tf from SIX you take nine = IX, there then remains 8 
And if from IX you take ten = X, there remains 1 - SIX. 
And if from XL you take fifty = L, there remains X 


QUESTION z2z. 
Four things I ſaw, but what they were, | I cut off half, and then could find, 
I beg, dear ladies, you'll declare; Exatlly eight were left behind : 
And though there were but four exatt, | What ſeems more ſtrange, tio very ſure, 
T hirteen they were full as compact; | Theſe eight remaining, were but four, 


SOLUTION. Divide thirteen by line that's flraight, IN. 
The half is eviden(y cight. 


III. SUBTRACTION, 
r to take a leſſer number from a greater, to find their 


difference or remainder. 

RULE. 1. Place the greater number uppermoſt, and the other 
under it, ſo that units may be under units, tens under tens, &c. and 
draw a line under them. 

2. Begin at the right hand or place of units, and ſubſtract the lower 
figure from the upper, and ſet down the difference underneath them; 
do the ſame with the reſt of the figures. 

3. When the under figure exceeds that which ſtands over it, you. 


-muſt borrow ten, and add it to the upper number, from which ſubtract 


the lower, and ſet down the remainder ; carry one to be added to the 
next 


6 SEUBFRACTEAESN. 


next lower ſigure, and ſubtract the ſum from the upper, ſetting down 
the remainler; and fo ou from one row to another. 

PROOT. The way to prove ſubtraction is no more than, to the 
leſſer number add the remainder ; it the ſum be like the greater, the 
work is right, 

EXAMPLE 1. EF. 2. . 
From 94 105 3054 9 4. 
Take 35641 126124 218 

5 a n 


Rem. 38324 242295 64635 unſo1a $8663 Rem. 654444253 


. E. 4. E. 5. 
9 Bought 9876 From 869426017 
1 Sold 1212 Take 214981764 


N 
4 
): 
2 


— _ _- — 


Proof 94163 9684 11 19 864 59 Proof 9876 Prooſ 8694 20017 

To work example firſt, fay, 1 from 5 and there remains 4, write 
down four in the place of units, and lay 4 from b and there remains 2, 
witch write down in the place of tens ; then ſay b from 1 I cannot, 
but fo that I borrow added to 1 is 11, 6 from 11 and there remains 3; 
then 1 that T borrowed and z is ©, 6 from 4 1 cannot, but 6 from 14, 
and there remains ; @ that I borrowed and 3 15 4, 4 from q and there 
remains 5, which fer down, and the work is done. But as theſe things 
are fo ealy, I think any larther explanation of the reſt would be looked 
upon as prolixity only. 

E. 6. Suppoſe a perſon was born EX. 7. 
in che year of our Lord ſeven:een The age of a ledy is fifty and three, 
hundred and forty-five, how old is That year was e born in, pray tell 


—_— 


he this preſent year, being 1781? - wnto me? 
From 1781 From 1781 
Take 1745 \ Take 53 
Anſwer 36 Years, Anſwer 1728 


E. 8. In the year of our Lord E. g. What is the difference 
$08, Tarquin wes baniſhed from betwixt twice W N -hve, and 
Rome, for the raviſhing of Lucre- twice hve and twenty? 


tia, how many years is it ſince to This is no more than from 

this preſent year, being 1781 ? twice 25==50, ſubtract twice 5= 
a0-b20- =930. 

1781 Thus 25 5 

508 25 Heer 5 

Anſwer - 1273 From 50 10 

— Take 30 20 


20 the difference. 30 


E. 10. The difference between two numbers is 36842, the greater is 
864952, what is the leſſer ? 864952 
36842 


Anſwer - 828170 the leſſer number, 


IV. MUL 


q 
1 


"x 


x0 
\ ö 
_ | 
"4% 
i 
os 
:_ 
- 
"1 


ENS] 


IV. MULTIPLICATION, 
2 how to increaſe any one number by another, fo often 


as there are units in that number by which the one is increaſed ; 

an ſerves inftcad of many additions. 

There are three principal members belonging to this rule, viz. 

1. The multiplicand, or number to be multiplied. 

2. The multiplier, or number by which themultiplicand is multiplied. 

9. The product, or number produced in multiplying. 

Note, for the ready performance of this, and all the following rules, 
it is abſolutely neceſſary the following table ſhould be got by heart. 

PROOF. The belt way to prove multiplication is by diviſion, but 
as the learner is ſuppoſed not yet to know that rule, he cannot prove 
by it; he mult therefore make the multiplicand the multiplier ; then 
it the product is the ſame as the other, the work 1s right. 

Note. There is a way of proving multiplication by caſting away the 
nines, which is moſtly tanght in ſchools, and is very expeditious, but 
liable to error; but for the exerciſe and improvement of the learner, 


I ſhall ſhew him both ways in its proper place. 


K 
12 3 4 5 6 7.8 9 10 11 14] The USE of the 
241 6| 8 10[12|14|16118] 201 22] 2. TABLE: 
2 C a * 
7 E EN YEE 1 . — Find one of the two digits 
4 [16]201241281321391 491 441 4 on the fide of the table, and the 
5 12513o13514*1451 521 other at top, then in the an- 
6 136142148154] 60] 66] 72} gle of meeting is their product 
7 [49156163] 20 771 84] fought. Thus, to multiply 5 
6 [64172] 80 88] ge by 8, ſeek 8 in the upper line, 
Re II 9 99 tos| and under it againſt 5 on the 
5 100110120 left hand, is 40, the product; 
— — | and to of others. 
1 — 
2 144 


CASE 1. To multiply by a ſingle figure. 

RULE I. Place the multiplier undericath the units place of the 
multiplicand, 

2. Multiply from the right hand to the left, thus; begin with the 
units or loweſt figure of the multiplicr, by which multiply the loweſt 
igure of the multiplicand, and ſet down the overplus, above the tens; 
and carry the tens: Then multiply the ſecond figure of the multipli- 
cand by the ſame, adding ſo many units, as you had tens to carry; 
let down the overplus, and carry the tens as before, Do thus until 
you come to the laſt figure, whoſe product mull be ſet down catire. 

EXAMPLE 1. Multiplicand 6874 

Multpher 4 


Product 27496 


- 
P — — 
OY * _ — — 
4 or” 


8 „ NHTIPEICATION. 


To work this example you muſt ſay, 4 times 4 is 16, ſet down 6 
and carry one ; then 4 times 7 is 28, and 1 that I carried is 29, ſet 
down g and carry 2; then fay 4 times 8 is 32, and 2 that I carried is 
34, ſet down 4 and carry 3; laſtly, 4 times 6 is 24, and 3 that I carried 
1s 27, which ſet down, and the product will be 27496, as by the work. 


To, prove the foregoing work by caſting away the nines, 
make a croſs, and add all the figures of the multiplicand toge- 
ther, as units, thus 6-þ8-p74-4 = 25, throw away the nines, 
and ſet the remainder 7 on the ſide of the croſs; do the ſame ; 
with the multiplier 4, but as there are no nines to throw away, I ſet 3 
down 4 on the other fide of the croſs. Do the like with the product, 
2+ TAT =25, throw away the nines, and there remains 1 
to be ſet at the top of the croſs. Laſtly, multiply the figures on the 
ſides, thus, 4 times 7 is 28, throw away the nines and ſet the remainder *# 
I at the bottom of the croſs, which is the ſame as the top, and prove 

the work to be right. . 


The other way to prove multiplication is this; ſee the ſame ex- 


7X4 | 
I 


ample proved by making the multiplicand the multiplier : = : 
6574 E. 2. E. 3. E. 4. 
16 32142352 53124564 21684218 
. 64284704 13937369 86736872 if - 
Proof 27496 
bs © 5 E. 6. E. 7 E. 8. E. 9. t. 
16841509 6802124 3214568 3436702 1406178 8 
5 6 7 8 9 
—— CN . | 
84207545 40512744 22501976 27648816 12655602 | 


CASE 2. When the multiplier conſiſts of ſeveral figurcs ; 


RULE. Multiply each figure through the line, and write down 
the products according to their places, that is each reſpective product 
underneath that tigure of the multiplier, by which you multiply, then 
add them up, and you will have the true product in one line. 


E. 10. E. 11, E. 18. E. 13. 
31246812 34216812 3841265 21806847 
16 23 63 84 
— ow 0 
187 48087 2 102650436 11523793 87227388 
31240512 68433624 23047590 174454776 
409948992 786986676 241999693 1831775148 
E. 14- 


et 
is 


8 
4 
2 


1 © 100 


= — 2 


E. 14. 
281642 
458 


2253136 
1408210 
1126508 
128992036 


— — — 


E. 18. 
368121456 
2345 
1840607 280 


1472485824 
1104364368 


736242912 
863244814320 


CASE 3. 


| multiplier. 


S=ULTIPLECAEATEFER 9 
E. 15. E. 16. Z. 17. 
864927 302614 621432 

653 302 984 
2594781 605228 2485808 
4324635 1815684 4971616 
5189562 g03B42 5593068 

564797331 109546268 611508768 
E. 19. E. 20. Z. 21. 
460 136327 746542 233648 
3615 253648 740542 
2300682635 5972336 507296 
460136527 2986168 1014392 
2760819162 4479252 1268240 
1380409381 2239626 1521888 
3732710 1014592 
1663393545105 1493084 1775536 
189358885216 189358885216 


When cyphers are intermixed with the figures in the 


RULE. Omit the cyphers, and place the firſt figure of each par- 
ticular product under its reſpective multiplier; the following examples, 
wrought at full length, will ſufficiently explain this rule. 


E. 22. E. 23. 
$047 00623 314020063 
207 008009 200405000 
7242305625 1884120390 
6437605000 1570100925 

5632904373 1256080260 
1609401250 628040130 

166379474222303625 62931193010445390 


CASE 4. When there are cyphers at the right hand of either, 


or both the multiplier and multiplicand. 


RULE. Multiply as before, neglecting the cyphers until all the 
particular products are added together, and to that ſum place the num- 
ber of cyphers that are on the right hand of both factors. 


C 


E. 24. 


10 SU.LTIPLICATI-U.N, 


E. 24. E. 83. E. 26. 
234000 36840 3684000 
2600 230 gobo00 
1404 on | 11052 : 22104 y 
408 7368 11052 
608100000 8473200 1127304000000 


—— 


* * 


If yon have any number to multiply by 10, 100, 10009, &c. anneX as 
many cyphers thereto as there are inthemultiplier, and the work is done, 


Multiply 1781 1781 
8 10 100 
Product — 17810 ‚ 178100 


CASE z. When the multiplicr is ſuch a number as any two figures 
in the multiplication table} being multiplied together will produce it. 


RULE. Multiply che given number by one of thoſe figures, and 
that product by the other, and you will have the true product. 


E. 27. E. 28. 
Multiply 36421 by 16 ? Multiply 48612 by 36 ? 
| "  4X4=126 6X6=926 
145684 291672 
4 6 
Product 382736 17350032 
E. 29. Z. 30. 
Multiply 4364213 by 72? Multiply 32410642 by 144 ? 
SXQg = 72 12% 12 = 144 
34913704 355927704 
9 12 
Product 314223336 Product 4667132448 


CASE 6, When the multiplicr is any number between 10 and 20. 
RULE. Multiply cach figure in the multiplicand, by the figure in 


the unit's place, adding to each its back &gure, which ſtands next on the 
right hand of that you multiplied, only mind, that the firſt hgure you 
begin with, is the thing itſelf, there being none to be added to it, 


E. 31. 


F 4 . 
4 
„ 


FF 11 
E. 31. Let it be required to multiply 365 by 12 in one line? 
365 


J 
12 


To work this example, according to the above rule, ſay, 2 times 5 1s 
10; fet down o and carry 1; then 2 times 6 is 12, and 1 I carried is 
13, and the 5 in the units place of the muliiplicaud makes 18; ſet 
down 8 and carry 1; then 2 times 3 is 6, and 1 I carried is 7, and 6 
in the multiplicaud makes 13; ſet down 3 and carry 1, which is added 
to 3 in the multiplicand, and it makes 4 to be ſet down : So the pro- 


duct of 365 X 12 — 4380, as appcareth by the work. # 


E. 3. R E. 34. E. 35. 
4203 36124 48965 22145 
16 15 17 19 
68908 650232 832403 610755 


—— — — 


NOTES on tle NINE DIGITS. 


* 

1. The digit One, hath a property which no other number hath, 
for it neither multiplieth nor divideth, but Icaveth the number to be 
multiplied or divided the ſame. | 

2. Multiplying any number by Two, 1s the ſame with doubling of 
it; and whether you add two to itfelf, or multiply it in itfelf, the ſum 
and product are equal. And likewiſe obſerve, that no ſquare number 
can ever terminate, or end with the digit two. < 

If you would multiply any given number by Three, to that num- 
ber add the double thereot, and the lum will be equal to the product. 

4. If you would multiply any number by Four, you muſt double 
the doublication, and the ſum is the product. 

5. If you would multiply any number by Five, add a cypher to the 
given number, aud take half that ſum for the product. | 

6. If you would multiply any number by Six, add a cypher to the 
given number, and take half thereof, to which add the given number, 
and the ſum will be equal to the product. 

Note. Between theſe two laſt-mentioned digits Five and Six, there 
is a ſecret property ; for if you multiply either of them into them- 
ſelves, the number produced by fuch multiplications will terminate 
in themſelves, | 

The number Six hath another eminent property, for all its aliquot 
parts are equal to itſelf, as its half, its third, and its ſixth, being all 
added together, make ſix. And of numbers that have this property, 
there are but ten to be found, between one, and one million of mil- 
lions, which are thoſe exhibited in this table: . 


C 2 Numbers 


_. SSULITIPLICATION, 


6 

25 
456 
8128 


Numbers of aliquot parts 4 120516 
4 1 £ 2096128 
33550330 

530554525 
8586869056 
C 137438691328 


Note, If the number 28, 8128, and ſeveral of the other numbers, 
be divided by 2, 3, and 6, ſeverally, there will remain + and 3, which 
fractions are equal to unity, which one being added to the three feve- 
ral quotients, will make up the given number. 

As, ſuppoſe the laſt number in the table; 


2)137438691328(687 19345604 


Remains 0 


313743869 1328045812897 109 


Remains 4 
6013743869 12 2802290644854 
Remains 4, or 4 


Sum of the quotients 137438691328 = to the dividend, 


7. If you would multiply any number by Seven, add a cypher to 
the given number, and take half thereof, to which half add the double 
of the number given; the ſum of them will be the product of the given 
number, multiplied by ſeven. 

8. To multiply any number by Eight, to the given number add a 
cypher, and from thence ſubtract the double of the number given, the 
remainder is the product. 

9. To multiply by Nine, add a cypher to the given number, and 
from that number ſubtract the given number, che remainder is the 
product. 

This digit Nine hath a privilege above all other digits; for if you 
take any number, the nines taken out of the groſs ſum of that num- 
ber, or of all the parts thereof ſeverally, the remaining digit will 
be ſtill the ſame. 

EXAMPLE. The number 45 hath five nines contained therein; 
ſo if you multiply 9 by 5, the product is 45, In like manner, if you 
take the nines out of this number 843, it is the ſame as if you took the 
nines out of the ſingle figures 8, 4, 3, which make 15, from which 
9 being taken, there will remain the digit 6; and alſo if you divide 
843 by g, the quotient will be 9g, and 6 remaining. 

From hence proceeds the way of proving multiplication, by caſting 
away the nines out of the factors and product, as taught in ſect. 4, 
page Sth. 

I might introduce various other methods of contracting and working 


multiplication by ſhort, though tedious and inſignificant rules; but 
theſe 


br 
. 
We 
$ + 
N 
* 


"BADLSES © 13 


theſe I ſhall omit for a future work (as they are more curious than uſe- 
ful) and give the learner a few queſtions for practice aud improvement 
in this rule. 

QUESTION 1. If 1 hogſhead Q. 2. Suppoſe 200 men take 


of tobacco coſt 16 pounds, what a prize, and cach man's ſhare 


will 18 colt ? amounts to 100 pounds ; what 
| 4. is the value of the prize ? 
16 160 
18 200 » 
Anſwer 288 pounds. Anſwer 92000 pounds. 


2. 3. In Egypt, there was an 8 
ancient city called Babylon, which Q. 4. A certain country vil- 
ſtood upon a ſquare of 15 miles lage, it is faid, hath 500 houſes 
cach way; how much ground did in it; now, allowing 5 perſons 
the whole city ſtand on? | to each houſe, what number of 
Multiply 15 1 length of people are there in all ? 


By - - 15 a de. 
2 5300 
T5 . 5 
9 


Anſwer 2500 


Anſwer 223 miles. 


2. 5. What is the difference, and what the ſum, ol ſix dozen 
dozen, and half a dozen dozen ? 


12 a dozen 
12 
144 a dozen dozen To 864 fix dozen dozen 
6 Add 72 halt a dozen dozen 
From 864 fix dozen dozen Sum 936 
Take 72 half a dozen dozen — 


Difference 792 


——— 


NV. DIS 10 
EACHETH us to find how often one number, called the diviſor, 


is contained in another called the dividend, and ſerves inſtead of 
many ſubtractions. In this rule there are three real numbers, and a 
fourth accidental, viz. 


1. The dividend, or number to be divided. 

2. The diviſor, or number by which you divide. 

3. The quotient, or number that ſhews how often the diviſor is 
eontained in the dividend. 


4. The remainder, which is always leſs than your diviſor. 


CASE 1, When the diviſor is not greater than 13. 
RULE, 


14 DIVISION. 


RULF. Firſt, ſeek how often the divifor is contained in the firſt 
figure of the dividend ; or if the firſt figure of the dividend be lets 
than the diviſor, then in the two firſt figures of the dividend, and fet 
the quotient figure down, and if any thing remain, carry it to the 
next figure in the dividend, where it muſt be reckoned as fo many 
tens, that is, if 1 remain you mult call it 10; if 2, 20; it 3, 30, 
and fo on, bearing in mind the remainder of each figure, and adding it 
to the next, until you have made uſe of all the figures in the dividend, 

PROOF. Multiply the quotient by the diviſor, and as you mul- 
tiply, add in the remainder (if any) or add the whole remainder to 
the product at laſt, and if it comes the fame as the dividend, the 


work is right. 


EXAMPLE 1. 8456789 
Quotient 57098 — 3 


Proof 456789 


To work this example, ſcek how often 8 is in 45, which is 5 times; 
ſet down 5 under the dividend, aud ſay 5, times 8 is 40, then 40 
from 43, and there remains 5, which makes the following 36; then 
ſay, how often 8 in 36, 7 times 8 is 56, from 56, aud there re- 
mains o; then fay, how often 8 in 7, (no time) ſet down o, and 
there remains 7, which makes the next figure 78; then lay, how 
often 8 in 78, 9 times 8 is 72, from 78, there remains 6, which 
makes the next figure 69; then, how often 8 in 69, $ times 8 is 
64, from 69, there remains 5, which ſet down at the end of the 
quotient, as a remainder, and the work is compleated. | 


E. 2. E. 3. . 
2368421 3)42396 4986428 
184210 — 1 141322 — 2 24660) 
3. E. 6. . 
5867501 65612135 9819684 
173500 — I 102022 — 3 91076 


CASE 2. When the diviſor conſiſts of many places of figures; 


RULE. 1. Set down the dividend, and the diviſor on the left 
hand of it. 

2. Enquire how often the firſt figure of the diviſor is contained in 
the firſt figure of the dividend; or in the two firſt figures when that 
of the diviſor is greater, and place the anſwer in the quotient, by 
which multiply the diviſor, and place the product under the ſaid 
figure of the dividend, drawing a line underneath it; ſubtract it there- 
from, and to the remainder annex the following figure of the divi- 
dend, proceeding as before; but if this product be greater than that 
part of the dividend, a leſs figure muſt be placed in the quotient. , 

- 3.1 


889 wa id; a. 
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3. If che remainder ſhould be ſo ſmall, that when the figure of the 
dividend joined with it make a ſum leſs than the diviſor, then a cypher 
is to be placed in the quotient, and another figure brought down; 


for every ligure brought down, a cypher or figure mult be placed in 
the quotient, This is called | 


LONG DIVISION 


EXAMPLE I. What is the quotient of 14122 divided by 46? 
; Drorfor. Dividend, Quotient, 
46) 14122 ( 307 
138 
. 322 
922 


To work this example, ſay how often can I have 4 in one (no times] 
then, how often 4 in 14, which is 3 times, then place 3 in the quo- 
tient, and multiply 40 by it, ſetting the product 138 under 141, 
and ſubtract it therefrom, and there remains 3. Then bring down 
the next figure 2 from the dividend, and annex it to 3, which makes 
32; then enquire how often 4 in 3, the anſwer is o, Which I place 
in the quotient, and bring down the next figure 2, the dividual is 
chen 322; then ſeck how oiten 4 in 32, the anſwer would be 8; 
but 46 multiplied by 8 would excced 322; therefore I place) in the 
J quotient, by which I multiply 46, and the product is 322; that, 
ſubtracted from 322, leaves nothing, therefore 307 is the quotient. 

SCHOLIUM. There are various ways of proving diviſion, and 
for the exerciſe of the learner I ſhall prove it by three different ways; 
hrit, by multiplying the quotient by the divifor; ſecondly, by caſting 
away the nines ; and laſtly, by addition, thus : 

Take the quotient of the laſt example, and muliiply it by the di- 


viſor. 


E. 2. 
307 47) 8400 (180 
46 47 
1842 276 
1228 376 
14122 the ſame as the dividend. 3 


Take this example, and caſt away the nines in the diviſor 


f OE 0 
and quotient, which put on each fide of the croſs, and calt 8 
away the nines out of the dividend; put the remainder at 3 


the top of the croſs; then multiply the fide figures thereof 
into each other, and caſt the nines out of the product, and if the 
work be right, the remainder to be written at the bottom of the croſs 
will be the ſame as the top, as appears by this example. i 

| 4. 


— —-——— —— 


16 DIVI 


| E. 35 
345) 74678902 164 
* 690 


* 209 Remaindery 


Proof 746789 


SION. 


To prove this example, add up 


all the lines marked thus“; and as 


there is nothing but a cypher to be 


added to g in the remainder, put 
down 9, and for the ſame reaſon 
put down 8: then fay, 2 and 3 is 


5, and 7 is 12, and 3 is 17; fet 
down 7 and carry 1. Then 1 and 
1 is 2, and 4 is 6; ſet down 6, and 
ſay 2 and 3 is 5, and 9 is 14; ſet 
down 4 and carry 1; 1 and 6 is 
7, Which ſet down, and the ſum 
1s the ſame as the dividend, which 
proves the work to be right. 


Note. If there be a remainder when you prove by the croſs, it 
muſt be added to the product on the ſides of the croſs, and the nines 


thrown out as before, 
E. 4 


6023) 18972580315 
18069 


9035 
6023 


30128 
30115 


13 


E. 6. 
684573) 3233238099(47 23 
2738292 
4949466 
4792011 


— — ̃ꝓ— —— — 


1574559 

1369146 
2054139 
2053719 


420 


CASE 3. 


E. 5. 61745) 392628787 (6358 
370470 
221587 
185235 


476085)988390547 80{207 60$ 
952170 
3622051 
3332595 


2894597 

2856510 
3808780 
3808680 


100 


When the diviſor has eyphers on the right hand; 


RULE. Strike them off, and likewiſe ſtrike off as many places of 
the dividend on the right hand; and perform the diviſion by the re- 


maining 


— — 1 TY y_ Rs 7?” = 9 AW. «- a we WW 
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maining figures. And when the diviſion is finiſhed, annex the figures 
cut off to the remainder. 


1 
1 41100 864987643202 109723 

304100) 745617 8124 82 
608 44 
41 

1376 — 

1216 398 

n 369 


205 
3932 Remaind. 


When the dividend has the ſame number of cyphers on the right 
hand, as the diviſor, ſtrike them off from each, and the remainder will 
be fo mauy of what you divide by, without annexing the cyphers that 
were cut oft. 


E. 4. 312]000)98643|000(316 


Z. 3. 1230006397002 936 
615 

— 504 

247 312 
246 — . 

re 1923 

I 1872 

51 


CASE 4. When the diviſor is ſuch a number, that any two figures 
in the multiplication table) multiplicd together, will produce it. 

RULE. Divide the given number by thoſe numbers or component 
parts, which is much eaſier than dividing by all the diviſor at once; 
tee the following examples worked at full length. 

Note. If there be a remainder in the lait diviſion, it will be fo 
many times the firſt diviſor, which added to the firſt remainder (if any) 
will give the true remainder ſought. 

E. 1. E. 8. 

$143876912306-—by 32 7 701786249350 by 42? 


6] 2331784786—6 


4] 3734014038—2 


{_1432653309—2 
To prove by multiplication all examples of this kind, you muſt add. 
or take in ſeparately the two remainders, when you multiply by their 
reſpective diviſors that produced them. 
D E. 3. 


Fug Remr. Fro Remr. 


425297464 —2 


m_———— : 


18 DIVISION. 

E. 2. E. 4. : 
$[789065432187 —by 72? 99819186 1%Tt%% by 81? 
9 98633179023—3 9 91020677801—4 

— IT | 18 
10113408644 —5 


10939242113 —6 


Z. 5. 1224480 18640 13 by 144 ? 


12] 20400135324—5 
1 


| 1700012944 —b 


Fr 7 Remainder 


Thoſe who are well acquainted with the nature of diviſion, may 
ſubtract each figure of the product as it is produced, and only write down 
the remainders; this will ſhorten the work, and is commonly called 
Italian diviſign ; to perform which the following examples will ſuf- 
liciently — > 
E. 2. $324)6842189(2111 
E. 1. $34)368492(10838 * TY 90 7 


62 
284 nf 
— 381 
129 | — 
— 578 
272 — 
— 2549 
— 281 Remainder 
Z. 3. E. 4. 
6125)86497 53{1412 406302)41690314975(102558 
25247 1040114 


2271109 


2385997 
1233 Remainder 3534875 


282859 Rem. 


<< ELSDMFUCT ION, 


"EACHETH to reduce all great names into ſmall, by multiplying 
continually the given number with ſo many of the next lower 


name, as makes one of the higher, keeping them equivalent in value; 
this is called Reduction Delcending. On the contrary, where the 
3 is to be reduced to a higher denomination, divide continually 
the given number by ſo many of the leſſer name as make one of the 
greater; this is termed Reduction Aſcending. 


TABLES 


REDUCT1 ON. 19 


TABLES of ENGLISH COINS. 


Marked 1 
9. 4 Farthings Penny 1 I 
d. 12 Pence fat one Shilling 2 Lis wrote fory 2 
s. 20 Shillings Pound . 2 3 


Note. The reaſon for placing . s. d. q. over every denomina- 
tion, ſignifies, Libra, Solidi, Denarn, Quadrantes 3 that is, Pounds, 
Shillings, Pence, Farthings. 


PE NG 4 T. Aa HH 


5, d, d, $0 
7 - | 200 px 
2 24 30 2 6 Half a Crown 
3 36 40 3 4 
4 48 50 8 
5 bo bo 5 o A Crown 
6 72 70 $1 =" 
7 84 80 6 8 Noble 
8 96 90 3 
9 108 100 3 
10 120 \ 110 _ al. 
11 132 | 120 10 0 Angle 
12 are 144 130 re 4 10 10 
13 156 140 118 
4 168 150 12 6 
15 180 160 13 4 Mark 
16 192 170 14 2 
17 204 Piſtole 180 15 0 
18 216 190 15 10 
19 228 200 16 8 
20 240 Pound 210 17 6 
21 252 Guinca 220 18 4 
27 [324 Moidore 230 | 19 2 
U 240. 20 © Pound, 


The WEIGHTS and VALUE of ſuch GOLD and SILVER COINS, 


as are moſt commonly uſed in England. 


WEIGHT. VALUE, 4 
Duits. gr. miles. 1 é 
A Guinea - - 5 9 9 1 1 o Note. 20 mites 
Half ditto - - 2 16 14 o 10 6 | make one grain. 
A Quarter ditto 1 8 7 0 5 3] A pound weight 
| avoirdupoiſe of cop- 


DL V0 
A Crown - 19 8 103 0 
0 
0 
0 


per, is coined into 
0 | twenty-three pence 
conſequently a half- 
o | penny is nearly 3 
of an ounce, and a 
farthing 3. 


D 2 EXAMPLE 1, 


Half ditto - - 9 16 535 
A Shilling 3 20 18 
A Six-pence = 1 22 9 


2 © ov 
© 


EXAMPLE 7. 
In 24 pounds, how many ſhil- 


lings and pence ? 


24 
20 

480 Shillings 
12 | 


5760 Pence 


— — — 


©. 3. In 367. 105. how many 
i:llings, pence, and farthings ? 
$744 


26 10 


? . * 
30 Shillings 
8760 Pence 


35040 Farthings 


— — — — 


E. 5. Reduce 3021. 16s. 434, 
to farthings? . . d. 
302 16 44 


Anſwer 290707 Farthings 


WEIGHTS and 


T 20 .Y 
Marked 
gr. 24 Grains 
dwts, 20 Penny weights 
or. 12 Qunces 


are taken, 


20 REDUUCTION. 


E. 2. How many ſhillings 
and pounds are there in 3700 
pence ? 

a, 
12.5760 


210) 4810 Shillings 


24 Pounds 


— — 


In this example multiply as 
before, but obſerve to take in the 
105, in their proper place, that 
is, when you multiply by 20, the 
ſhillings in a pound. 

E. 4. In 25040 farthings, 
how many pounds? . 


12)8760 


2100730 


1.36 105. 


ꝗM2D22ꝛ— 3— 


Anſwer 


E. 6. In 29070) farthings, 
how many pounds? 
4290707 


12)72676 $775. 
2]0) 6056 44. 


Anfwer J. 302 16 45 


MEASURES. 


WELGHT: 


Penny weight 
make one Ounee 


Pound 


: By Troy weight is weighed gold. ſilver, jewels, corn, bread, and all 
liquors; from this weight all mcaſures for wet and dry commodities 


N. B. 


di 


br 


We 


th 


dupoiſe. 

E. 1. In 360, of ſilver, how 
many ounces, penny weights, and 
grains ? b. 

36 
12 
432 Ounces 
20 
$640 Dwts. 
24 
34560 
17280 
1 
— f 
207460 rains 
* 
E. 3. In an ingot of ſilver, 


weighing 140. 10 of. 1bgrs. how 
many grains? 

1b. or. dwls. grs. 

14 10 0 16 

12 


Anſwer $5456 Grains 


REDUCTION. 


APOTHECARIES' 


21 
N. B. 14. 11 d, 13 grs. Troy, is equal to one pound Avoir- 


E. 2. Reduce 207360 grains 


to penny Weights, ounces, and 
pounds ? 


grs. 
4)207 360 


6) 51840 
210) $640 


12) 432 


Anſwer 


36 Pounds 


E. 4. Let it be required to 
reduce $5456 grains to pounds ? 


gri. 
4)3$5456 


6021364 


4&6 2 24 ; 


$16 
240) 356oů—4 


12) 178 
— 0z, dts. grs. 
Anſwer . 14 10 0 1b 


— 


WEIGHT. 


Marked ö ' 
g. 20 Grains - ( Scruple 
3. an ( makeone) Qunee 
3. 12 Ounces ( Pound, . 


Apothecaries, in making up their medicines, uſe this weight; but 
they buy and ſell their drugs by avoirdupoiſe weight, 


. 1. 


22 REDUCTION. 


E. 1. In 18 pounds, how many 
ounces, drams, ſcruples and grains? 


18 Pounds 
12 


216 Ounces 


8 
1728 Drams 
3 
5184 Scruples 
— 20 
103650 Grains 


12gr5, how many grains: 
lh . P * y * 2 © . 
«4 3.92 18 
12 
25 


8 


227 
3 
683 
20 
Anſw. 13672 Grains 


AVOIRDUPOISE WEIGHT. 


Marked 
dr. 16 Drams 


0z. 16 Ounces 


15. 28 Pounds 


gr. 4 Quarters, or 1126. 


Cut. 20 Hundred 


In ob. 4. 33. 29. 


E. 2. Reduce 103680 grains 
to ſcruples, drams, ounces, and 
pounds ? 


210% 1036810 


3) 5184 
8) 1728 


12) 216 


=” Pounds 


— — 


7. 4. In 13672 grains, how 
many pounds ? 


21400 1567[2 
3683 — 12 
$) 227 — 2 
12) 8 — 3 


Anſwer J. 2 4 3 TX 


——— — — — 


Ounce 
Pound 
make one (pare of Cut. 
Hundred 
Ton 


By avoirdupoiſe weight is weighed all manner of grocery, and 
chandler s wares, and all metals, except ſilver and gold; alſo bread, 
butter, cheeſe, butcher's meat, &c. 


The denominations in ſome of which are as follows, viz. 


WOOL WEIGHT. 
7 Pounds Clove ' $ 64 Todds Wey 
2 Cloves make oney Stone 4 2 Weys make oney Sack 
2 Stones Todd 4 12 Sacks Laſt 


HAY, 


0 


4ll 


110 


wo | © bw . 


REDUCTION. 23 


_ & © % © 5 BREAD WEIGHT. 
nd 
15. oz. dr. 
6 Pounds of old 4 1 Peck loaf. - <- 39 6:8 
bo Pounds of new dit, Se * PP , Half ditto - - - 8 12 4 
36 Trulles - are 1 laſt Quarter ditto = - 4 5 8 
8 Pounds Stone of butchep s meat 


14 Pounds 
19 4 Hundreds 


Note- 


pound of 24 ounces. 


EXAMPLE 1. In 20 Cut. how 
many quarters, pounds, ounces, 
aud drams ? 

Gut, 
20 


4 


— — 


80 Quarters 
28 

640 

160 


2240 Pounds 
16 


35840 Ounces 
16 


ny 


573440 Drams 


E. 3. In 10 T. 10 Cut. 146. 


110z, 5 drs, how many drams ? 
T. C. 97s. lb. oz. drs. 


10 10 0 14 11 5 
20 


215 Hundreds 
4 


840 Quarters 


376555 Ounces 
16 
2259335 
370555 
6024885 Drains 


| 


| 


make one j 


There are ſome ſorts of ſilk, which are weighed by a great 


Stone of horſeman's weight 


Fodder of lead 


E. 2. Let it be required to 
reduce 373440 drams to hun- 
reds : 


D 
4X4=164 41573440 os 
4143360 
4) 35840 


4) 8960 


4) 80 


20 Cut. 


— — 


Anſwer 


E. 4. In 6024885 drams, 
how many ounces, pounds, quar- 
ters, hundreds, and tons ? 


4)6024585 Drams 


4)15009221—1) 
=5 

4) 376553 —1 

ae 
LS Y 

4) 23534 — 2 
7) 5 , | 
—— = I4 

4) $40 — 3 


210) 2140 


Crt. gr. lb. oz, drs. 
Anſwer T. 10 10 0 14 11 5 


CLOTH 


24 EE DUCTION. 


CLOTH MEASURE. 


Marked 
4 Nails Quarter of a yard & na. 975. 
3 Quarters Ell Flemiſh SVH. 
4 Quarters make one Yard ; yd, , 
5 Quarters Ell Engliſh El! Eng. 
6 Quarters Ell French ; Eil Fr. 


Scotch and Iriſh linens are bought and fold by the yard ; but Dutch 
linens are bought by the ell Flemiſh, and fold by the ell Engliſh. 


EXAMPLE 1. Ina piece of E. 2. In 376 nails, how 
cloth, containing 36 yards, how many yards? 
many quarters and nails ? 


36 Yards 4)570 
4 . 49 
N 4/144 
144 Quarters og 
4 Anfwer 36 Yards 
576 Nails 


E. 3. How many nails are there E. 4. In 2695 nails, how 


in 84 Ell Eng. 4 qrs. 2na. ? many ells Engliſh ? 
Ell. grs. na, 41698 Y 
ny 4 2 11 
5) 424 — 2 
Ta | Anfwer 84 4 2 


© Anſwer 1698 Nails 


E. 5. In 201clls Flemiſh, how E. 6. Reduce 2412 nails to 


many nails ? ells Flemiſh ? 
201 4)2412 
3 — 
603 3) b03 | 
4 Anſwer 201 Ells Flemiſh 


Anſwer 2412 Nails 


E. 7. How many nails in 64 E. 8. In 15536 nails, how many 


ells French ? ells French? 
64 41536 
2 6) 384 
384 =D 
4 . Anſwer 64 
Anſwer 1535 Nails — 


LONG 


W 


OW 


10 


{1 


ny 


EY 


REDUCTION. 25 


LONG MEASURE, 
Marked 
b.c. 3 Barley corns B Inch 
in. 12 Inches wi - Foot 
' 3 Feet, or 3b inches Yard 
d. 2 e or 6 feet \ 1 Fathom 
1 Yards, or 11 half yards make one Pole, rod, or perch 

V. 4; 0 8 or 220 yards Furlong 
fur. S Furlongs, or 1 1760 run Mile 
mM. Miles League 
lea, 23 73 Leagues, or 694 . J Degree. Deg. 

360 Degrees are the circumference of the globe. 

5 Fect is a geometrical pace. 
105 Feet is a pole. 
A» SI 

4 Inches Hand, or hand's breadth 

3 Hand s breadth 1 Foot 

14 Foot Cubit 

2 Cubits Yard 


By this meaſure diſtances of places, or any thing elſe, that has 


length only, are meaſured, 


EXAMPLE I. 
yards, feet and inches, 
ili 300 males ? 

300 Miles 
1760 The yards in a mile 


528000 Yards 


3 
1584000 Feet 
I2 


19008000 Inches 


—_——— 


How many 
are there 


—_ 


E. 2. In 19005000 inches, 
how many miles ? 
1219008000 


3) 1584060 
1760) 


52800[0)200 Miles 
528 


— — 


000 


Anſwer 7192584 


E. 3. Let it be required to 
reduce 12 leagues, 1 mile, 6 3 
longs, 28 poles, and 4 yards, t 
barley- -corns ? 

Lea. m. fur. p. yds. 
if 1 83 
3 | 


37 
8 


302 
40 
12105 
» x 
52 
6054. 
6024 
66595 
26 Taches in a yard 
399588 
199794 
2397525 
3 


Barley corns 


— — — 


LAND # 


'v3 


26 REDUCTION. 


LAK D MEASURE. 


Marked 
51 Yards Perch, rod, or pole 
F. 40 Poles Rood 
r. 4 Roods make one & Acre 
a, 30 Acres Yard of land 
100 Acres Hide of land 


Land is commonly meaſured by a chain called Gunter's, whereof 
10 in length and 1 in breadth, are an acre of land = 4840 yards. 


7 Inches 92 parts - = Link 
A 4 - - = þ make in Pole 


4 Poles, or 100 links, or 22 y. Chain 
10 Chains - - - - = Furlong 
EXAMPLE 1. In 84 acrcs, E. 3. 
how many rods and poles To meaſure a neighbouring plain, 
84 Acres I took up my croſs /laff and chain; 
4 Having ſound li content of the whole, 
— Eighty acres, two roods, and a pole, 
335 Roods What roods and perches were there 
40 Be pleaſed to make io appear ? 
1 
13440 Poles . 
E. 2. Let it be required to 4 
reduce 13440 poles to acres ? 322 Roods 
410)1344[0 40 
4) 330 12881 Perches 
Anſwer - 84 Acres DOR r= 
E. 4. In 12881 perches, how many acres 7 
4100128811 | 
4) 322 
Anſwer - = So Acres 2 roods 1 perch, 
* 
WINE MEASURE. 
Marked Marked 
Ps. 2 Pints Quart 42 Gallons Tierce 
765. 4 Quarts = | Gallon þ bier. 2 Tierce, or | & | Puncheon, * 
10 Gallons © Anchor of $4 gallons ( © punch, 
= |} br.orrumy 63 Gallons = |} Hoglhead 
18 Gallons = | Runlet {4 4. 2 H. or 126ga. | & | Pipe or butt 
314 Gallons Barrel 5. 2 P. or 152 ga. Tun 


Note. A tun of wine is 18 hundred weight avoirdupoiſe. 
A gallon is 231 ſolid inches. 
By wine meaſure all fpirits, mead, perry, vinegar, oil, cyder, and i 
honey, .&c. are meaſured, 
E. Is 


REDUCTION. 27 


E. 1. In 10 anchors of brandy, 
how many gallons and quarts ? 
10 
10 


190 Gallons 


4 


400 Quarts 
— 


E. 3. In 8 hogſheads of wine, 
how many gallons and pints ? 


504 Gallons 
8 
4032 Pints 


E. . 400 quarts, how 
many anchors ? 
4) 400 
100100 
Auſwer 10 Anchors 
E. 4. In 4032 pints of wine, 
how many hogſheads ? 
874032 
5 G 9) 504 
9A 7] = v3 2 
7) 59 


— i Hogſheads 


Aniwer 


WINCHESTER MEASURE. 


Called ALE 
Marked 


1 ˙ V 
9s. 4 Quarts, or 8 pints - 
gal. 8 Gallons ale, or ub. . beer 


Jr. 2 Firkins 
kil. 9 Kilderkins, or 
| 4 Firkins 
bar. 11 Barrel, or 
2 Kilderkins 
bids. 
2 Butts, or 236 gallons 


and BEER 


to r$ 32 — ale 
36 callons beer 


{ or} 48 gallons ale 


54 gallons beer 


Hos , 
2 Hogſheads, or 3 barrels, or 108 1 3 one Tun 


MEASURE. 


8 Quart 
1 Gallon 
mans +, 
Kilderkin 

I make 1 barrcl 


a make one hogſhead 


Tun 


Note. 8 Gallons is a firkin in all parts of England except London, 
where the ale firkin contains 3 gallons, and the beer hrkin 9. 
A gallon of ale or beer is 282 ſolid inches. 


E. 1. In 14 barrels of ale, 
Low many gallons and quarts ? 
14 
why 
28 
448 Gallons 
4 


1792 Quarts 


E. 2. In 1792 quarts of ale, 
how many barrels ? 


4)1792 
= 
2 


— — 


456 


14 Barrels 


— 


Auſwer 


E. 3. 


28 REDUCTION. 
E. 3. In 34 barrcls of beer, E. 4. In 9792 pints of beer, 


# 


how many pants ! ? how many barrels ? 
34 g 
30 5/9792 
20 6)1224 
1 6 6 36 ; e 
1224 6 nog 
8 


— Anſwer 34 Barrels 
Anſwer 9792 Pints a 


DIRY MEASURE. 


Marked 

„„ -j;- - *) Quart d Also, 

g's. 4 Quarts, or 8 pints Gallon 5 4 Quarters, or 32 
gal. 2 Galions - <- -= Peck + buſhels, make 1 chal- 
ks. 4 Pecks, or 8 gallons Buſhel d dron of corn, and 2 


make one 
a 


bu. 4 Buſhels - - Comb { buſhels make 1 ſtrike. 

c. 2 Combs, or 8 buſhels Quarter) A cart load of corn 

qrs. 5 Quarters - = Wey F 1s 40 buſhels. 
2 2 Weys, or 10 quarters 4 (Lan d 


2 Quarts are one pottle, both in liquid and dry meaſure, 
A gallon contains 2684 ſolid inches. 


„ 
In meaſuring ſea coal, 5 pecks are one buſhel, water meaſure, 
3 Buſhels - - Sack . 
9 Buſhels - + wh b Vatt 
36 Buſhels, or 12 hacks e N Chaldron 
21 Chaldrons - < - Score 


By dry meaſure, corn, ſalt, and all other dry goods are meaſured, 
The ſtandard buſhcl is 184 inches wide, and 8 inches deep. 


EXANPLE I. In 36 quarters E. 2. In 9216 quarts, how 
ot corn, how many buſhels, pecks, many quarters? 
g:llons, and quarts ? 


36 Quaxters 49216 
8 5 
253 Buſhels 2)2304 © 
. 41152 
1152 Pecks 2 
dl 8) 288 


2304 Gallons 
_ 
9216 Quarts 


Anſwer 36 Quarters 


20 


REDUCTION. 29 


* E. 3. Reduce 36 chaldron, E. 4. In 6610 pecks of coals, 
26 buihels of coals, to pecks ? how many chaldron ? 
cha. bu. 5 6610 
6 26 — 
3 6 50 
30 f 1322 
110 — 26 
1322 30 — 4 
3 


CO ro Pecks Aniwer 36 chald. 26 buſh. 


Marked 1 


Second ꝙ Thirly days kath September, 


„ Go Thirds 


: c. bo Seconds 2 Minute ) Abril, June, and Noi Ember x 

I . 60 Minutes = S {| Hour d February hath twenly-erght alone, 

2 ht. 24 Hours Jon * Day $ And all the reſt have thirty-one 5 

e. d. 7 Dayͤs eck J Except leap-year, and then 5 the time, 
n 


6. 4 Weeks, or 28d. Month & February s days are twenly-nine, 


52 Weeks, 1 day, 6 hours; or 13 months, 1 day, 6 hours; or 
365 days, 6 hours, make one year Julian. 

According to the beſt computation a Solar year contains 363 days, 
5 hours, 48 minutes, 57 ſeconds, 39 thirds. 

The year is alſo divided into 12 unequal calendar months, according 
tothe above verſe. wy 


EXAMPLE 1. How many E. 2. In 2419200 ſeconds, 
days, hours, minutes and teconds, how many wecks ? 
are there in 4 weeks ? 


4 6100 2419200 
, — 

28 Days 01) 403210 

*. 19 672 

112 4 X 6 S 2 W 

36 ( 6) 168 

* Hours 7) 28 

40320 Minutes Anſwer 4 Weeks 

60 — 


4419200 Seconds 


85 


30 oerl. 


E. 3. How many ſeconds are 
there in a Julian ycar, or 305 


days 6 hours ? 


8760 Hours 
60 
52590 
ary) 


Anſwer 215570609 Seconds 
31353 


SOUARE 


E. 4. In 31557600 ſeconds, 
how many years ? 


61031357600 


610) 5259640 


12 1 
602191 {Jay 
d. 363 — 1 


Anſwer 365 days 6 hours, 


MEASURE. 


144 Square inches Square 5 
9 „et —_ 
O04 - 6 ton ng ar ds 

4 — . S 
4 8 roods aa. 

_ wigs — mile, 


1724 Feet, is 1 rod of brick work. 


EXAMPLE 1. In 32 ſquare 
yards, how many ſquare inches? 
32 


Anſwer 41472 Inches 


E. 3. Reduce 4 ſquares, 31 feet, 
38 inches of flooring to inches ? 
i. 
4 31 35 


105 


437 
- 144 
1732 
1727 
421 


Anfwer 602102 Inches 


100 Sq. feet is 1 ſquare of flooring. 


E. 2. How many ſquare yards 
are there in 41472 ſquare inches? 


- 12)41472 
r2X12=1444 
12) 3450 


90288 


Anſwer 32Squ. yds, 


E. 4. How many ſquares are 
there in 62102 ſquare inches ? 


12% 12 0 12062102 


—— 
12) 5175—2 ( 


1100) 4[31—3 
Anſwer S. 4 g1f. 38m. 


SOLID 


nds, 


REDUCTIO N. 21 


SOLID MEASURE 


17 28 Solid inches — — = Solid foot 
27 Feet * * 2 * — 6 make one yard 


40 Feet of round timber, or 50 of hewn ditto Ton or load 


A ſolid yard of earth is called a load. 


A ſtatute cord of wood, is a pile 8 feet long, 4 feet broad, and 4 
feet high 3 conſequently its content is 128 fect; for 8%X4%4=128. 
This ſort of cord is uſed in molt of the northern counties of England; 
hut in Suſſex, and moſt of the ſouthern counties, a pile of wood 3 feet 
high, 3 feet wide, and 14 feet long, is called a cord. The content of 
this 15 two feet leſs than the other; lor T4X3X3=126. 

By this meaſure are meaſured all tings, in which are conſidered 
length, breadth, and depth or thickneſs. 


EXAMPLE 1. In 28 ſolid E. 2. In 1306368 ſolid 
yards, how joy; Groen inches ? inches, how many ſolid yards? 
27 12)1306368 
196 v4 77 
rb 12812X12=17285 12) 108864 
756 2 
13 12) 9072 
6048 3736 
1512 3&9 2 27 wen 
5292 9/252 
3 Anſwer Yards 28 
: 1300308 Inches — 


PRACTICAL ARITHMETIC. 


1 A R | 4 | 


0 II. 


VII. COMPOUND ADDITION, 


1 to add ſundry ſums or numbers together, having 
divers denominations, as in money, weights, meatures, &c. 
RULE. 1. Place the numbers to, that thoſe of the ſame denomi- 

nation may ſtand directly under cach other, viz. pounds under 

pounds, 


32 ADDITION. 


pounds, ſhillings under ſhillings, pence under pence, ſarthings under 
farthings, &c. | 

2. Begin to add at the loweſt denomination firſt, as in integers; 
then divide that ſum by as many of the ſame denomination, as makes 
one of the next greater, ſetting down the remainder under the row 
added, and carry the quotient to the next greater denomination, whoſe 
ſum you mull alſo find. Proceed in this manner to the greateſt de- 
nomination, which add as integers. 


EXAMPLES OF MONEY. 
EXAMPLE I. . s. d. 


41 14 54 
86 18 115 
51 19 4x 
07 17 7+ 
+ Wt: 
2b! 2 8 


To add up this example ſay, 1andg is4,and 2 is 6, and 1 is 7, 
and 3 is 10; 10 farthings are two-pence halt-penny, ſet down the 
half- penny thus 2, and carry the two-pence to the pence row; {aying 
2 and 3 is 3, and 7 is 12, and 4 is 16, and 11 is 27, and 3 is 32; 32 
pence is 2 ſhillings and 8 pence, ſet down 8 and carry 2. Then pro- 
ceed to the ſhillings, and ſay, 2 and 2 is 4, and 7 is 11, and g is 20, 
and 8 is 28, and 4 is 32, (which is 2 above 3 tens) ſet down the 2, and 
go on to the next row) which is compoſed of a number of ones, be- 
ing ſo many ten ſhillings, as you may lee by their being placed, or ſet 
in the place of tens, and carry the three tens thereto ; and ſay, 3 and 
1 is 4, aud 1 is 5, and mis 6, and mis 7, and 1 is 8; eight ten ſhil- 
lings make 4 pounds, which carry to the place of pounds, and fay, 4 
and 2 is 6, and 7 is 13, and 1 is 14, and 6 is 20, and 1 is 21; urite 
down 1, and carry 2, ſaying 2 and 1 is 3, and 6 is 9, and 3 is 14, 
and 8 is 22, and 4 is 26, which write down ; and the total will be 
4.861 25. $34. In the ſame manner, you may proceed with any 


-— 


other examples of the like kind. 


E. 2. E. 3. E. 4. E. 5. 

1 FIT RP * 4 
16 823 21 10 11 14 13 47 36112 8 
10 4 30 21. 25 16 10 8 416 18 9 
11 1 41 10 6 62 12 44 618 10 44 
13 6 23 13 427 71 18 bz 481 12 2 
10 24 34 18 8 42 16 8 310 10 25 
19 DDD, 8x 128. © 681 10 8 
12 82 32 10 4 30 10 6 322 12 64 


— — — 


13 105 nen n 
E 6. 


»Ww YO Wd » CQO rw 


— 


ADDITION. 33 


E. 6. A houſekeeper had diſburſed for her lady, in marketing 
(per memorandum-book) for beef 10s. 544. Mutton 78. 8d. Veal 
6s. 94. Chickens gs. 44d. and for eggs 34d. What was the ſum 
diſburſed ? 3 


der 


rs: 
kes 


Ow 


ole Beef — — — 10 54 

le. Mutton - - Ss 2 
Veal - - 3 
Chickens - - 3 44 
T:. 


Sum J. 18 oz 


E. 7. An aſſeſſment for the highway levy, in the townſhip of 
B , and pariſh of M , in the county of Warwick, rated at 6d. 
per pound, from Michaelmas 1779, to Michaelmas 1780. 

| 4. d. 


Sir J. Fletcher, Bart. 31 12 G2 | E. 8. A farmer” s bill upon his labourer. 

Thomas Careleſs - 42 10 © 

John Ward - - 2 0 8 Thomas Myatt, 

John Teverill - 6 12 o 1780. To Joſ. Latchford, Dr. 
4 Nichard Moore 12 10 22 4. 5. d. 
+ James Day — 0 16 o May 30, To a meaſure 1 6 
10 Thomas Farrol 1 of corn 
55 Villiam May - 16 160 © June 8, Ditto — — 6 4 
1 homas Baker 831 26, Ditto . - 2 
b Samuel Hodgetts 2 10 62 30, A buſhel of oats 2 3 
| illiam Swift 2 o 2 | July 1, A load of coals 1 0 4 
7 Sarah Dunn * 1 & 3 13, Beef * - 64 
£ lohn Garriſon 0 12 94 16, Bacon - - 3 I 
4 ohn Howes = 0 10 4 Aug. 4, Checſe „ 4 
. oſeph Rann „„ 8, Butter — 2 34 
4 Is =» #28 Total /. 3 13 74 
1.196 4 2 : 


WEIGHTS and MEASURES. 
TROY WEIGHT. APOTHECARIES' WEIGHT. - 


EXAMPLES: EXAMPLES: 

d. oz. dwts, gr. Th. or. duts. gr. J. 3. O. gr.. Þ. J. 3. 9. gr. 
82 4 1 304 11 16 14 3 4 117 14 11 4 2 11 
61 2 4 191 10 12 13 "a MD 16 10 30 4 
89 1 6 . 8 141 16 
$22 $ F 13 10 10 
ne e i Minna 
21 8 6 „% MW 5 24 10 7 0 17 
34 2 1 6 41019 9 1 010 38 12214 
21 4 2 | i wi 8 6. 2 12 61 84 1 16 
2. 1 31 2 0 12 

83 7 3 1069 118 9 — . * 2 Al. — 
— 5 1 0 16 


— „ 2 $4. 
1 — 


34 


ADDIT1ON. 


AVOIRDUPOISE WEIGHT. 
EXAMPLES: 


1B. or. drs. 
14 11 14 
2 10 11 
26 4 2 
249 8 
61 10 12 
1 11 16 
a: 4.23 
r 
24 12 16 


——— ——— —— 


179 1411 2824 4 


—— 


LONG M EAS U RE. 


121 
312 14 
421 10 
121 16 
124 10 
1818 
311 16 
426 11 
801 18 


—— 
— 


EXAMPLES: 


Lea. m. fur. þ, 
e 
39 2 1 21 
53 26 
8 2 6 21 
6 
51 2 4 3 
2 
21 © 6 10 
6 14 9 
222 © 6 24 


CLOTH MEASURE. 


EXAMPLES: 
Tons C. qrs. 15. Yds. 9. na. Eng. e. 9. na. F. e. g. u. 7 


2 12 21 2 3 
1 14 & I 2 
2 16 8 2 2 
1 15 14 3 1 
2 16 $4.34 
o 4 113 
I 13 0'3 £ 
3 12 12 
I 14 14 2 3 
o 089 10709 
ds. fo in. b. c. 
1 
6 
9 40 
= 32 
$3 x2 36 9 
N 
„„ 
1 
I EY 
223 O 


— 
180 
4 


WINE MEASURE. 


EXAMPLES: 
Tu. p. Ahd. ga. s. Punch gal. qt. þt. 
14 14 2 1 


e 
4-1 17 3 
10 1 © 61 1 
6 1 142 2 
2 0 o 26 3 
n 
6 0 0 3b 3 
10 120 0 2 1 
a TS. 
73 0 o 42 3 


7 32 3 
24 51 2 
14 14 1 
49 36 3 
G2 2&7 © 
8 62 3 
1 


21 
24 


2 
6 o 


I 
1 
1 
1 
1 
1 
1 
0 


200 71 0 © 


3 


q 


WINCHESTER MEASURE. 


12 4 2 16 2 3 
3131 4112 
42 13 64 2 1 
1 2 1 31 1.2 
31 4 © 6321 
S 2:9 5 1 2 
9 33 8 2 1 
14 31 10 1 2 
16 2 2 8113 
160 TY $99 S108 


LAND MEASURE. 


EXAMPLES: 
A. Ads. ben gls. B.hhds. gal. pts. 
vs 2 24 51. 7 
3 14 17. 4 
— Lis 6 8 6 
8 2-4 14 10. 0 
47 40 3 9 47 3 
4 27 1 34 30. 5 
18 11 © 23 121; 1 
6 12 2 29 7 
8 10 0 18 12 4 
132 25 2 142 9 6 
—— —0 — 


EXAMPLE: 
& RR 
436 3 26 

a1 1 34 
6 2 27 
214 1 2 
43 2 -*3 
301 0 14 
124 2 129 
32 1 28 
3 2 16 
1184 2 © 


* 


eee r e OXY ay wwe 


11 eee eee 


* 


Fat Guzzle, Belch, and Soaking Dan, 


ADDITION, 33 


T: 1 
EXAMPLES: 


DRY ME ASU RE. 
EXAMPLES: 


775. bu. þ. gal. cha. bu. þ. mo. w. d. h, d. h. m. ſec, 
14 7 2 12 27 2 11 2 4 22 14 21 14 41 
27 431 3 24 3 6 14 2 16 11 16 
31 4 2 © 28 TS--. 9 12 1 0 23 1 3: $858 
8 1 11 10 1 8 13 12 16 1 

Jae 12 1b o 2&2. 16:38 3111 11 11 - 
21011 21 12 1 o WV 7 42 11 14 11 
31 12 0 16 10 0 0 on on 6&1 28 
12 611 > "Ws ws 6-4 4-2 
10 1 2 0 14 12 o $- A: FSI 1 0 1 16 
225 5 2 0 150 31 2 1 1 0 244 "BOW ©'0 


— 
— * 2 


Note. You muſt write down the numbers of the ſame denomina- 
tion under each other, in all the preceding examples; and add them 
up as in addition of money; only take care to carry from one de- 
nomination to another, according to the table pertaining to each par- 
ticular weight or meaſure, 


'0 UE $..T:-L-40 M6 
QUESTION 1. | 
Three times b ing fill d, the topers they 


Muſt have a bottle with Sir ohn“, 
Au, topers like, with Trot t prevail, 
To fill a jug of naþþy ale. 

A jug ! a mighty jug indeed ! 

A yard about, was fill d with ſpeed ;, 
Ten quarts 44 held, as neighbours tell, 
Which pleas d the landlord mighty well, 


By the pence table, 50 pence 
= 4. 2d. which ſet down three 
times, thus : 4. 4 
Frank Guzzle - 4 2 


Belch - - 3 
doaking Don 4 2 
The ſum ſpent 127. 64. 


Could ſcarce conduFft themſelves atudy, 
But paidthe ſcore, which pleaſed Trot 
7⁰ think what cuſtomers he'd got, 
'7 was fifty-pence a-piece the ſhot. 
Vat was the whole young Tyro tell, 
IWlach lea d the landlord Trot fo well? 


Q. 2. How much is A (bory 
20 years ago} older than B, who 
will come into the world four-. 
teen years hence? | 

To 20 
' Add 14 


— — 


Anſwer 34 Years 
; 1 


2. 3. A gentleman by will leſt the following legacies to be dividad 
amongſt his children, viz. four ſons. and three daughters: to Simon 
300/, to Ralph 16o/7. to John 15. to James 1207. to Svfan g/. 10 
Ruth 15, and to Margery 4391. Query, the fortune the gentieman leit Be; 


* Sir John Barleycorn, 


. F 2 


+ The Landlord. 


To 


36 ADDITION. 


To anſwer this queſtion, write down each one's fortune, and ad{ 
them together, thus : 


s, d. Q. 4. A perſon was 16 yean 
Simon's 300 0 o of age 29 years ſince; and it i 
Ralph's 160 0 o ſaid he will be drowned 21 yean 
John's | o 1 o hence: pray in what year of hi 
James's Share, 120 0 oO age will this happen? 
Suſan's 93 0 0 His age 29 years ſince = 16 
Ruth's 9 3-0 His preſent age — 16 = 2 
Margery s 430 0 0 Years to come - 21 
Fortune left 1103 2 0 Anſwer 66 


5. A gentleman dying, left his executor a ſum not amountiny 
to 2000!. to be ſo divided amongſt his relations; that his father an! 
mother, his ſon and his grandſon, his brother and his daughter, ſhoull 
each receive a ſum not leſs than 666“. 135. 3d. Query, the ſchein 
of kindred, and exact ſum left? 


SOLUTION. Suppoſe two widows, A and B, no kin to each 


: other, to be left each with aſon, and that A's ſon marries B, and B. 


ſon marries A; and that A's ſon has a ſon by B, and A's ſon is the 
gentleman that leaves the money. This is the ſcheme of kindred, 
and to find the ſum left, proceed thus: 

" +186 
To his father, who in this caſe is the ſame as his ſon, 666 13 
To his mother, who in the ſame manner is his daughter, 666 13 
To his grandſon likewiſe, who is the ſame as his brother, 666 13 3 


HS Tas 


Sum left 1999 19 9 

N. 6. A ſheep-fold was robbed three nights ſucceſſively; the firl 

night half the ſheep were ſtolen, and half a ſheep more; the ſecond 

night half the remainder were loſt, and half a ſheep more; the lat 

night they took half what were left, and half a ſheep more, by which 
time they were reduced to twenty ; how many were there at firſt ? 


The number left = 20 Sheep. 


2t 3d 
42 ED the | 2d 0 Night 
84 3 1ſt 


Anſwer - + 167 Sheep at firſt, 


- 


. 7. How many years is it ſince the creation of Adam to the 


1 22 deluge in the days of Noah, called Noah's flood ? which 


may be eaſily found, by the 5th chapter of Geneſis; and the 6th verſe 
ol the ch chapter, 


When 


m Sa "_— 1 „* 


au a... Sk. Sls. ws hd. Ms as 


,9 „ wa 


E 1 5 
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When Seth was born Adam was 130 years old, 
Enos — Seth — 105 
Cainan — Enos _ 90 
Mahalaleel — Cainan — 70 
Jared — Mahalaleel — 63 
Enoch — Jared _ 162 
Methuſelah Ecoch — 67 
Lamech — Methuſelah — 187 
Noah — Lamech — 152 
And when the flood happencd Noah was boo 


, Anſwer 1656 Years 


vin. COMPOUND SUBTRACTION, 
\FACHETH to find the difference between any two ſums of 


divers denominations, 

RULE. Subtract as iu integers, only when the lower number in 
any denomination happens to be the greater, borrow one, that is, add 
as many to the upper number as makes one of the next ſuperior deno- 
mination, and then ſubtract the lower number, and ſet down the re- 
mainder ; then carry 1, and add it to the lower number of the next 
denomination, and then ſubtract as before. 


EFXAMNPLES GM MONEY. 


EXAMPLE I, /. $, d. 
From - 19 14 534 
Take - - 12 16 43 


Remains 6 18 14 


Proof - 19 14 34 


To work this example, begin at the leaſt denomination, ſaying 
from 2, and there remains 1 farthing, which place under the line 
thus + ; then ſubtract 4 from 3, and there remains 1 penny, which ſet 
down under its own denomination, and proceed to the ſhillings; 16 
from 14 I cannot, but 20 that I borrow to 14 is 34, 16 from 34. 
and there remains 18; then, becauſe you borrowed 1 pound, or 20 
ſhillings, ſay 1 that I borrowed and 2 is 3, 3 from g and there remains 
6; 1 from 1 and there remains nothing; and the remainder is 67. 
18s, 124, which add to the line above it, and the ſum will be equal 
to the top line, which proves the work to be right. 

OBSERVATION. Subtraction of all forts and denominatioas, 
is performed after the very ſame manner as the preceding example, only 
you mult borrow, and add or repay, according to each denomination 
therefore to give any further explanations relating thereto would be 


quite Unnecellary, 
E. 2. 


SUBTRACTION. 


„ I. 3. „ 
From - 32 16 85 42 10 6+ 
Take - 12 14 104 $2" 29-8 
Remains 20 1 94 20 10 10% 
Proof - +» 32 16 8; 42 10 64 
E. 4. L. 5. d. , . 5 f. Fo d, 
Borrowed = - 524 14 6 Lent « 4861 14 8 
3 1 1 
0 21 2 4 
36 1 0 312 6 6 
Paid at ſundry 46 2 6 Received at ſundry bh 
times = 31 M 8 times 5 0. 
8 82 4 4 
3 3 
1 8 1 
Paid in all 154 2 11 Received in all 864 19 
Remains unpaid 370 11 7 Remains unpaid 3997 12 11 
| — : 
E. 6. Suppoſe my half-year's rent is 20 guineas, and that I have 0 
laid out for the land-tax and other levies 80. 185. 854. and for ſeveral 1 
repairs 3“. 45. 2d. what remains due to the landlord ? 
4. « 
Half-years rent - - - <- - - <= 21 O © 
Land-tax, &c, - - L. 8 18 84 ' 
Repairs "it fe os 2 ; TG oY 
Balance due to the landlord - - - - $8 17 14 
E. 7. A carpenter's bill upon a farmer is 86“. 18s. 8d. out of 


which he has received in caſh 207. in corn 64. 125. 2d. in coals 2. rs. 6d. 


and in cheeſe and bacon 125. 644. what remains due to the carpenter? 


WEI + 

The carpenters bill - - - 96 18 8 
(OP - - {.20 0 0 

1 '$- - — 6 12 2 x 

Paid in ) Goals 1 an 6 ( 29 6 2x 
Checſe, &c. o 12 62 


Dalance duc to the carpenter 


n 


WEIGHTS 


lo] „„ „» Gerte lc 
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— 


we. 
a 
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WEIGHTS and MEASURES. 
TROY WEIGHT. APOTHECARIES WEIGHT. 

15. oz. dwts. grs. B. J. 3. 9 gn. 
From 81 10 15; 18. From $6; 1 4:48 
Take 19 Take - $8.8 20 
Remains 67 2 2 23 Remains 36 1 7 © 12 


AVOIRDUPOISE WEIGHT. 


Tons C. qrs. th, bb. oz. drs. 
From 36.18 2 26 260 8 
Take 21 19 3 © 6 I2 1 12 
Rem. 14 14 18 3 20 23 14 12 


LONG MEASURE. 


Lea. m. fur. p. Yas. f.in.b.c. 


From 281 1 7 26 36 28 2 
Take 82 25 38 1814 1 
Rem. 198 2 1 28, 18 14 1 


CLOTH MEASURE. 
Yds. qr na. EllEng. rs. na. 


From 326 2 3 38 4 2 
Take 9218 3 1 14 3 3 
Rem. 107 3 2 24 0 3 
LAND MEASURE. 
4. N. P. A. N. E. 
From 864 2 26 38 31 


Take 318 1 18 21 


3 24 
Rem. 546 1 6 320-22 


WINE MEASURE. A nobleman hath two cellars, the larger 
contains of ſeveral kinds of liquors 3 tons and hogſheads, and the 
other 1 ton 3 hogſheads, 32 gallons, and four pints; how much liquor 
is there in the one more than the other ? 


- From = - 


K 
Remains 


Proof 


Tons. khd, gal. pts. 
„ 
185 4 
i 
3 1 vs 


hhds. 
From - 24 16 
Take 


Remains 3 --29 


Proof 24 16 


T I 

Mo, w. d 

From 18 2 6 
10 3 2 


WINCHESTER MEASURE. A brewer delivers to his cnf- 
tomers in one day 24 hogſheads and 16 gallons, in another day 18 
kcgſheads and 48 gallons, what is the difference? 


DRY MEASURE. 


Qu. bu. p. Cha, bu. 1. 
From 18 14 2 22 26 0 
Take 6 10 3 3 84 3 
Rem. 12 3 3 18 27 2 
M E. | 
h. D. K . . 
21 8 14 46 31 
23 4 21 18 52 
2% 


$7 SLA | 
QUESTIONS, 


40 SUBTRACTION. 


2 TT 4 0 8 - 


QUESTION I. A horſe in his furniture is worth gS/. 12s. out 
of it 16“. 155, how much does the price of the furniture exceed that of 


the horſe ? te 
In furniture - 38 12 

Outof it - - - 16 15 

Anſwer - 21 17 


Q. 2. When the air preſſes wich its full weight, in very fair wea- 
ther, it may be demonitrated, that there preſſes upon the human body 
about 33905 pounds of that fluid matter; and in foul weather, when 
the air is moſt light, but 30624 pounds; what difference of weight 
lies on ſuch a body in the two greateſt alterations of the weather? 


339053 Pounds 
30624 


Anſwer -, 3281 Pounds 
Q. 3. A boy was bound, by indentures, to ſerve his maſter ſeven 
years ; and when he had accompliſhed 6 years, 6 months, 6 weeks, 
6 days, 6 hours, 6 minutes, and 6 ſeconds, pray how long had he 
to lerve ? 


Yrs. mo. w. d. h, m. ſec. 
From - - „„ FE... 
Take - - 3 


— —„-— 


A 
Anſwer. - 5 1 0-17 33 34 


—_ - JF 0 SS. > 


. 4. A ſnail in getting up a may-pole only 20 feet high, was 
obſerved to climb 8 feet every day; but every night it came down 
again four feet ; in what time, by this method, did it reach the top 
of the pole ? 


Goes up the firſt day 8 Feet Q. 5. A was born when B 
Comes down at night 4 was 21 years of age; how old 
—— will A be, when B is 47, and 
, 4 1ſt day what will be the age of B, when 
Goes up the 2d day 8 A is 605 
"oe From 47 
Comes down at night 4 Take -gis : 
19 day Rem. 08 the age of 
Goes up the third day 8 
FE To 60 
Comes down at night 4 f * FF 
i2 3d day Sum 81 B's age 
Goes up the 4th day 8 


20 fect 
Anſwer, the fourth day at uiglit. Q. 6. 


a 
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O. 6. A lady left ler daughter fair And to a tenant; farmer Brave, 
* Tuwrlve thouſand pounds in gold, I ſhining pounds ſix ſc ore. 


To be diſtribuled with care, The greaſy cook, each other maid, 
As underneath is told, B'ing three in number, they 
Firſt to a niece there muſt be paid Had twenty guineas each one paid, 
To make them fine and gay; 4 


Fuſt fourteen hundred pound, 
And half that ſum to parſon Wade, The coachman Ralph and footman Dan, 
To make his glaſs go round ; Ten guineas and @ crown * , 
And to her maid miſs Nancy Hare, Which made them toſs about the can, 
Three hundred pounds in caſh, In eo ry market town, 
No ſwells with pride, and ſuch an air! When all theſe legacies were paid, 
She abes my lady Flaſh. What did remain behind 
The flew'rd and builer each muſt have, For miſs, that blooming peerleſs maid, 


Juſt twice two hundred more, Whoſe virtues made her lind? 
£6: 
Sam left - 2 12000 0 0 
Nicce - - —ů -.- 2656 
Parſon - - as * 790 


Miſs Nancy Hare - «; $62. 
Steward and butler 400 
Farmer Brave - — - 120 
Cook, and the two other maids - 63 
Coachman and footman »;-o;.. M1 


8900000 
900.8089080 


3004 10 0 


The daughter's ſhare - /. 8993 10 0 


Q. 7. If the mean diſtance between the earth and ſun be 81 mil- 
lions of miles, and between the earth and moon 240 thoufands ; how 
far are thoſe two luminaries aſunder in an eclipſe of the ſun, when the 
moon is lincally between the earth and ſun ? And in another of the 
moon when the earth is in a line between her and him ? 

Suppoſe E the earth, M the moon, and S the ſun; then the echpſe 
of the fun will be repreſented by fig. 1, and that of the moon by fig. 2. 

Therefore $1000000—240000—80760000=SM fig. 1, or the 
diſtance theſe two luminaries are aſunder, in an eclipſe of the ſun. 


e 7. , 


g A 


8 


* A-piece. 
3 Likexife 
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Likewiſe 8$1000000-þ240000—81240000=S M fig. 2, or the diſ- 
tance theſe two luminaries are aſunder in an eclipſe of the moon. 


1 2. 


Q.8. B, born 161 years ago, died when C was 47 years of age, 
who it ſeems came into the world 180 years ſince, and out-lived B 43 
years : the ſum of their ages 1s required ? 


" Firſt 180 Then 161 
47 133 
133 Years ſince B died 28 Years, B's age 
141 


go C's age. Then go 28 — 118 the anſwer, 


IX. Compound MULTIPLICATION, 
EACHETH to multiply (by one common multiplier) any ſum 


or number conſiſting of divers denominations. 
CASE 1. When the given quantity doth not exceed 12. 
RULE. 1. Write the multiplier under the loweſt denomination 
of the multiplicand. a 

2. Begin at the loweſt denomination, and multiply it by the given 
number, and ſee how many of the next denomination is contained in 
the product; fet down the odds, and carry ſo many to the next. 
Then multiply the next denomination, adding what you carried, and 
ſet down the odds; proceed thus till all be multiplied. 

N. B. Multiplication is a ſhort way of working the rule of three, 
without the uſe of divition, and is preferable to any other method in 
buying, felling and computing the value of various commodities. 


EXAMPLE 1. 4. i; 
Multiply F 


— - 3 


Produdt - - 31 10 


ww ,, 


To work this example, ſay 3 times 10 is 30 ſhillings, or 11. 105, 
write down 10 and carry 1. Then ſay 3 times 10 is 30, and 1 is 
31 pounds, which ſet down, and the anſwer is 310. 105. as appears by 
the work, 


E. 2 


45 — — — 


MULTIPLICATION. 43 


__ F. 2. What will 4 pounds of E. 3. Whatcome 5 hundred of 
ſugar come to, at 544. per pound? clieeſe to, at 10. 125. 6zd. per Cut? 
d. „ 
64 1 12 6 
i 5 
7 Anſwer 19 Anſwer 8 2 8 


Note. Cheeſe-faftors, and many other dealers, who buy goods 
wholeſale, are allowed 120 pounds to 1 Cwt. but (ell them out at 112 
pounds per Cwt. 

E. 4. What will Gells of hol- E. 5. What will 8 gallons of 
land come to, at 6s. 10d. per ell? brandy come to, at 2/. 15. 3d. per 


os *. 4. callon? #4” fo 
3 6 10 8 
6 8 
Anſwer J. 2 LM Anſwer 16 10 0 


E. 5. What come 10 anchors of E. 7. What will 11 barrels of 
rum to, at 30. 45. 2d. per anchor? ſmall beer come to, at 10s. 6d. per 


3 4 2 barrel ? 10 6 
10 11 
Anſwer J. 32 1 8 Anfwer J. 3 35 6 
E. 8. What will 12 dozen of candles come to, at bs. 8d. per dozen? 
6 8 


12 


Anſwer - - 1.4 o o | 
CASE 2. When the given quantity exceeds 12, and is ſuch x 
number that any two figures (in the multiplication table) being multi- 
plied together, will produce it; 
RULE. Multiply the given price by one of thoſe numbers, and 
that product by the other, and if you make uſe of any more numbers, 
proceed in like manner, and the final product will be the anſwer. 


E. 9. What will 15 buſhels of wheat come to, at 6s. 944. per buſhel ? 


6 92 
I Xx 3 213 

I 13 112 

3 


Anſwer - . 3 1 10x 


To work the preceding example, ſay 5 times 2 is 10 farthings, or 
22 d. ſet down 4, and carry 2; then ſay 5 times 9 is 45, and 2 is 47 
pence, = 3s. 11d. ſet down 11, and carry 3; then 5 times 6 is 30 
ſhillings, and 3 is 33, = 17. 136. The firſt product being finiſhed, 
multiply that by the other number, ſaying 3 times 2 is 6 farthings, 
or 14d. ſet down 4 and carry 1, and ſay 3 times 11 is 33, and 1 is 34 
pence, = 25. 10d. ſet down 10 and carry 2; then ꝗ times 3 is 9, and 
215 11, ſet down 1 and carry 1, faying 3 times 1 is 3, and 1 is 4, 

4 ten 
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4 ten ſhillings, or 2 pounds; then 3 times 1 is 3, and 2 is 3l.—and 
the anſwer is 50. 15. 104d. as appears by the work. 


E. 10. Whatwill 18th. of but- 


ter come to, at 44d. per pound? 
d 


3&6 218 
1 12 
6 
Anſwer 6 9 


E. 12. What will 45 t. of 
bacon come to, at 34d. per pound? 
3 


Anſwer (. 1 1 64 


E. 14. What do 56 hogs come 
to, at 1“. 55. 4d. per hog ? 


1 
= ut 
7 


Anſwer J. 70 18 8 


E. 16. What come 72 reams 
of paper to, at 135. 8d. per ream ? 
13 

9&8 272 


8 
8 


Anſwer . 49 4 o 


E. 18. What will 88 gallons 
of ale come to, at 15, 4d. per gal.? 


5 
11& 88888 

14 8 

8 


Anſwer /. 3 17 4 


E. 11. What will gol. of cheeſe 
come to, at 34d. per pound? 


34 
1043 == 30 


2 82 
3 


Anſwer 8 14 


How much is the ſter- 


Z. 13. 


ling value of 50 moidores, at 275. 


each ? 1 


10 XK 5 30 


12 10 


5 
Anſwer J. 67 10 


E. 15. What come 64 firkins 
of butter to, at 17. 8s. per firkin? 


1 
8&8 6 
11 4 | 
8 


Anſwer L. 89 12 


E. 17. What is the price of 
80 yards of Iriſh cloth, at 104d. 
per yard ? 104 

10X8—=80 
8 9 
8 


— — 


Anſwer J. 3 10 0 


E. 19. What come 96 buſhels 
of barley to, at 3s. 24d. per buſhel ? 


2 
8 12% 8 296 


1 18 6 
8 


— i — 


' Ankver L. 15 8 0 


E. 20s! 


bn 


A. 


1/. 
(0 


At 
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E. 20. What will 144 t6. of E. 21. How much will 132 


tea come to, at 45. bd. per pound? dozen feet of ſawing come to, at 


4 6 14, per dozen? 44 
I2X12=144 I2XII=132 
108 0 4 6 
12 11 
Anſwer F. 22 8 o Anſwer {.2 9 6 


CASE 3. When the given quantity cannot be produced by the 
multiplication of two ſmall numbers. 

RULE. Find the neareſt number to it leſs, by which multiply as 
before, then for what is wanting multiply the price by that number, 
and add it to the laſt product, and the total will be the anſwer required. 

E. 22. What come 17 Ct. of E. 23. What come 29th. of fine 
railins to, at 10. 45. 2d. per Cwt? hyſon tea to, at 19s. 6d. per 15 ? 


>: 8 19 b 
4X4ÞF1=17 4 f= 2g 
4 16 8 3 18 oO 
4 2 
19 6 8.6 27 6 o=28 
14 1 19 2 
Anſ. J. 20 10 10 Anſwer (. 28 5 6 
E. 24. What will 37 groſs of E. 23. What will 42 yards 
buttons come to, at 10. 10s. 644, of fine holland come to, at 10s. 
per grols ? 24d. per yard ? 
1 10 64 10 22 
bX6-1=37 5X 8--2=42 
= 2 11 Oz 
b 8 
©; vi 19 62836 20 8 48840 
1 10 64—1 1 = & 
Anſwer {.56 10 04 Anſwer {.21 8 9 


E. 26. Bought 65 ſheep, at E. 27. What come 75, dozen 
1. 75. 44. per ſheep, what do they of ſoap to, at 6s. 32d. per dozen? 


come to ? N 
Eo 6 32 
SST 63 9X 8＋3 =* 
= 2 16 75 
8 8 
81 1 4=64 22 1 0 =p 
15 482 1 o 18 I05= 3 
Anſwer J. 82 6 8 Anſw. J. 23 11 105 


E. 28 
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E. 28. What will 86 dozen E. 29. What will 104 copies 


of men's common hoſe come to, of Taylors complete ſyſtem of 


at 27. 4s. 2d. per dozen? arithmetic come to, at 5s. each? 
4 2 5 
8X 11-2286 10X10--p4—104 


TS. 80 
10 


Anf. C. 189 18 4 Anſw. . 26 O 


In the 28th example I have taken the two neareſt numbers above the 
given quantity, whoſe product is 88; by which I found the value 
of that number of dozens of hoſe to be 1947. 6s. 8d. from which! 
ſubtracted twice the price of one dozen to hnd the price of 86, the 
auſwer to the queſtion. 


CASE 4. When the given quantity conſiſts of 3, f, or 3. 

RULE. Divide the upper line (the price of one) by 4 for 4, by 2 
for 5 ; and for 4, by 2 firſt for 2, then divide that quotient bw 2 
for Z; add them to the produc, and the ſum will be the anſwer 
required. 


E. 30. Whatwill 163f6. of raiſins E. 31. What come 364 tons 


come to, at 6.44. per pound? of hay to, at 30. 4s. 6d. per ton? 
z) Oz 9 
4X4=16 bX6=—36 
„ ft A 
4 6 
8 8 216 116 SY =36 
341 4 16 1424 
Anſwer 8 1145 Anſwer C. 116 18 14 
E. 32. Bought $3 butts of ſtrong beer, at 8. 45. 8d. per butt? 
„ 
8 
65 17 4 = 8 
1 4 2 414 2 
L244 
Anſwer 79 © 10 


When your given quantity happens to be very large, ſo as to conlil 
of hundreds, thouſands, &c. it may be wrought by the continual pro- 
duct of three or more numbers; and if your given quantity is thou- 
ſands, multiply the price of 100 by 10 for 1000, and the product by 
the number of thouſands, and for the lower quantities proceed as before, 
Thetollowingexampleswill make this ſufficiently clear to be underſtood. 


E. 33 


8. 
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E. 33. What will 120 ounces E. 34. What will 8462 jþ. of 


of fine filver come to, at 55. 3d. per iron come to, at 234, per pound? 
ounce ? 3 8 24 
10%4%3=120 10 


2 12 6 2 34 the price of 10f5. 
4 


10 10 0 


3 


_— 


Anſwer {31 10 © 
E. 35. What comes 1 Ct. of 
hops to, at 1s. 22d. per pound? 
1 1 


22 
8R7X82=112 
9 


7 
2 


Anſwer 6. 195. 2534. 
Anſwer (. 6 15 4 


WEIGHTS and MEASURES. 


EXAMPLE TI. A ſilverſmith has 4 bars of filver, each 45. 60z, 
8 dwts. 3 grs. What is the weight of the whole ? 


1B. oz. dwts. grs. 
1 
4 


Anſwer - 18 3 


Note. Weights, meaſures, &c. are multiplied after the ſame 
manner as money, only you muſt remember to carry according to each 
denomination that reſpectively pertain thereto. 


E. 2. An apothecary has 6 E. 3. What is the weight of 
mixtures, each 3 pounds, 1 ounce, 10 caſks of railins, when each 
3 drams, 1 ſcruple, and 10 grains, calk weighs 5 C. 2 %. 18th? 
what is the weight of the whole? C. 9rs. Ib. 

SD I 3. 9. gs. 3 
1 10 


Anſwer $4 $2 8® 


Anſwer 18 8 3 


Z. 4. 


45 


weight? 1 5 
„ 0 , 

© ':30" 4 

I2 


E. 6. Multiply 30 miles, 2 
ſurlongs, and 18 poles, by 2 ? 
| Miles fur. p. 
30 2 18 
2 


Anſwer Go 4 3b 


E. 8. Multiply 68 acres, 2 
roods, and 4 perches, by 9? 
A 


. 6 
68 2 5 
9 
Anſwer 616 2 36 


E. 10. Multiply 82 laſts, 6 


qrs. 4 buſhels, and 1 peck. by 7 2 | 


Laſts bu. grs. p. 


os 0: 4 1 
| 7 
Anſwer 578 5 5 3 


— k —õ—ẽ 


E. 11. Multiply 9 months, 
2 weeks, 4 days, 12 hours, and 
4 minutes, by 12 ? 
0. w. 4. þ. 


N. 
4 
2 


Ant 11s 2.5: 0 48 


16 = ou 
5+: 4. = 
1 

2 5 7228365 ßer. 


MULTIPLICATI MON. 


E. 4. If a perſon hath 12 bales E. 5 
of blk, each 2 pounds, 10 ounces, 
and 4 drams, what is the whole 


containing 42 yards, 2 


Tat. rs. na. 


„ 7 1 
4X 10 24 
170 0 0 
10 


Anſwer 1703 o o 


E. 7. Multiply 300 yards, 1 
foot, and 4 inches, by $ ? 


— a 

3 1 

8 

Anſwer 2403 1 8 


E. 9. Multiply 4 b. hogſheads, 


3 gallons, and 6 pints, by 4 ? 
N B. bd. gal. 4 


4 3 6 
2 4 
Anſwer 16 13 0 


QUESTIONS. 

Q. 1. 101 ſpend 144. per day, 
how much is that per year, allow- 
ing 36; days to the year ? 

1 


I; 
10% 10x34-604-3=365 


/ 


- A ſhopkeeper bought 
40 pieces of Iriſh cloth, each piece 
uarters, 
2 nails, what quantity did he buy? 


Q. 2. The Sik-Mmill at Derby contains 26386 wheels, and 97746 
movements, which wind off or throw 73726 yards of filk every time 
the great water wheel, which gives motion to all the reſt, goes about, 
which is three times a minute; the queſtion is, how many yards of {ilk 

1 


* 


— 2 


pr 


s, 


Y, 
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may be thrown by this machine in a day, reckoning ten hours to a 
day's work ? And how many in the compaſs of a year, deducting for 
Sundays and holidays 63 days, provided no part of it ſtands ſtill? 


73726 
3 
221178 Yards in a minute 
60 Minutes in an hour 
13270080 
10 Hours to a day 


132706800 Yards in a day 


. <6. 
265413600 
3981204000 
Anſwer 40077453000 Yards in a year. 
L. 5. 4. 
2. 3. There are 7 cheſts of 1665 
drawers, in each of which are 6 


IS drawers, and in each of thefe ; 
are 6 divihons, in each of which 98 o o in each drawer 


there is 16“. 6s. 8d. how much is 18 
there in the whole ? 


1764 in cach cheſt 
7 


Anf. 12348 Pounds in the whole 


2. 4. A lady's caterer bought 10 birds of two ſorts, viz. turkies 
and zeeſe, for 24 ſhillings ; the turkies coſt 4 ſhillings, and the geeſe 
2 ſhillings a-piece; how many did he buy of each ſort ? 


2 Turkeys 8 Geeſe 
4 | 2 
8s. 165. +8—24s. the price. 


Or thus; 2488. the price of the turkies, and 8X 2=16s. the 
price of the geeſe ; conſequently 2 turkies g geeſe—10, the anſwer. 


Q. 5. Suppoſe a gentleman has an eſtate of 8oo!. per annum, and 
he pays land-tax 1 50l. alſo for repairs 38“. 145. 2d. what is his neat 
eſtate per annum? E 

Eſtate per annum — — — 800 © 0 
Land-tax — — 150 © 0 
Repairs, &c. = =_ 38 14 ; — 2q, 


Neat eſtate per annum 


— 611 5 10 


Q. b. Ina company 8 had 31. 17s. 2d. more than T, who had 
6 guineas leſs than R, who had within 16s. Sd. as much as W, who 
was known to have 100 gnineas, wanting ten marks, of 195, 4d. each ; 
pray what money had they among them ? 


Furſt, 


DIVISION. 
. 33 


. Firſt, 100 guineas — 105 0 0 


30 


| Ten marks = 0 19" 4 

JJ - et 58 
Subtrat - - - o16 8 
/ 210-0 - - < 907 20 © 
—_——  - - - © © © 
„ 91 © 
r 
— 1 - = - © <8 I 2 


Anſwer - I. 382 1 10 


X. COMPOUND DIVISION, 
EACHETH to divide by one common diviſor, either a ſimple 


or compound number, into any propoſed number of equal parts, 
whereof each ſhall be a compound number. 


CASE 1. When the diviſor doth not exceed 12. 


RULE. Begin at the higheſt denomination, which divide by the 
given diviſor, and ſet the anſwer in the quotient, and to be of the fame 
denomination ; what remains muſt be multiplied by the number of 
parts in the next inferior denomination, and added to the given num- 
ber of that denomination, and then divide as before, Proceed thus 
through all the denominations. 

EXAMPLE 1. Suppoſe there was 17. 155. 14d. to be divided 


amongſt 7 men; what is each man's ſhare ? 


Anfwer - - & oz 
7 

3 3 

Proof = . 


To work this example, aſk how oft 7 in 1? never a time; then 
11. os. added to 155. is 355. Then aſk how oft 7 in 95? 5 tunes, 
put down 5 in the quotient, and ſay, 35 from 33, and there remains 
nothing; then aſk, how oft 7 in 1? never a time, and there remains 
1, one penny is 4 farthings, and 3 is 7; how often 7 in 7 once; 
ſet down 1 farthing, and the anſwer is 55. 044. as appears by the work, 


E. 2. Bought 4 Cwt. of cheeſe, E. 3. If 10 dozen of candlcs 
for which I gave 8. 105. Th at coſt 3“. 175. 1d. what does 1 dozen 
what rate did I give per Cwt: colt at that rate ? 


48 10 4 10) 3 17 1 
Anſwer f.2 2 7 Anſwer {,o 7 8 
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CASE 2. When the diviſor exceeds 12, and is ſuch a number that 
any two figures (in the multiplication table) being multiplied together, 


will produce it, 


RULE. Divide by its component parts, as in diviſion of integers, 


See ſection 3, caſe 4. 


EXAMPLE 1. Let it be re- 
quired to divide 451. 125. Sd. into 
16 equal parts ? 


4)45 12 8 
8 


4K 4216 


Anſwer 4 17 o 


E. 3. If I fell 81 buſhels of 


wheat for 3ol. 75. 6d. what is that 


per buſhel ? 


930 7 © 

9&9 = 81 : 
3-7-8 
Anſwer J. 0 7 6 


CASE 3. 


E. 2. Divide 71. 6s. equally 
amongſt 24 perſons ? 
©6706. 0 
6X4=24 | | 
| 4)1 4 4 


Anſwer f.o 6 1 


E. 4. III ſell 100 quarters 
of barley for gol, what is that per 


quarter ? 


| 10) 90 © o 
10X 10=100 — — 
10) 9 0 o 

Anſwer J. o 18 0 


When tlie diviſor cannot be produced by the multipli- 


cation bf two ſmall numbers, divide as in ſection IV. 


E. 1. Divide 211. 17s. equally 
amongſt 17 perſons ? 


15 Remainder, 


H g 


E. 2. Required to divide 214“. 
175. 34, equally amongſt 34 per- 
ſons ? £6 © 

34)214 17 3(60, 
204 
10 
20 


34217665. 
204 
13 
12 
34159044. 
136 
23 
4 


340 920 
68 


24 Remainder. 
Anlwer bl, 6s. 44d. 34 each. 


E. 3. 


52 DIVISION. 
E. 3. If 1Cwt. of cheeſe coſt 10. 155. 4d. what is the price of 115 


1 2 
2X7x8=1124 7)o 17 8 
8)0 2 6x 


Anſwer - 4. o o 94 


E. 4. If 52 tons of hay coſt E. 5. Letit be required to di- 
1670. 145. what will 1 ton coſt? vide 200!. 9s. 14. into 104 equal 


52)167 14031“. paris? 
156 ä 104) 200 9 101“. 
N ms fa 
Il | 96 of 
* 20 le 
2)234(45. 104)1929(18s, at 
5 1234(4 124 
IS $89 
26 832 
_ 57 
2)312(6d. IS 
rr "  104/GG (64 
OPS = 
28 61 
3 — 
10402445 4 
Anſwer 31. 45. 6d. per ton. 208 


36 
Anſwer 10. 18s. 65d. 


C0 


aner md MEASUBLIS 
EXAMPLE 1, Divide 1605. E. 2. Divide 140 acres, 2 


10z, 15 dwts. S grains, by 2 ? roods, 26 poles, by 12 ? 

. oz. dauti. grs. 4 = $ 
e 12)140 2 26 

Anſwer 8 o 17 14 Anſwer - 11 2 28 — 10 


Diviſion of weights and meaſures, &c. is performed in the ſame 


manner as the above (with eaſe and accuracy) paying a due regard to 
their ſeyeral denominations. 


EX 2T1:0 M4, 


2. r. Says Hodge to kis grandmother, Grannum, I ſee, 
That the money and purſe which you've given to me, 
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Is worth ſixteen and eight-pence, its well its no worſe, 

For the caſh is in value worth nine times the purſe ; £1 
What ſum, then, had Roger, now Tyro, pray tell, 

Which tickled his fancy, and pleas d him ſo well ? 


1 fo . 
16 8 Then from 16 8 
1 Take - - 15 © 

10)7 10 0 Remains 1 85 Price of 


— the purſe 
Anſwer 0 15 o 


Q. 2. The Spectator's club of Q. 3. The remainder of a di- 
fat people, though it conſiſted but viſion is 325, the quotient 467, 
of 15 perſons, is ſaid to weigh no the diviſor is 43 more than the 


leſs than 3 tons; how much on ſum of both; what is the divi- 


an equality was that per man ? dend ? 925 
3 467 
8 ,43 
Multiply $35 Diviſor 

5) 60 by 4067 ＋ 325 the remr, 

* 5850 
Anſwer 4 Ct. each man 3012 
— 3343 


Anſwer 390270 = Diviſor. 
: Q. 4. By ſelling 240 oranges at 5 for two-pence, half of which 
coſt me two a penny, and the other half three a penny, I evidently loſt 
a groat ; pray how comes that about ? 


Firſt, 240 Secondly, 2)120 3)120 
Q —— — — — 
bod. 40d. 
5)480 — 


96 —what ſold for. Then 60-j-40=100 what bought for 
And 100 — 96 — 4d. the money loſt, 


SAS. DUCT 


'EACHETH to bring two or more numbers of different denomi- 
nations, into one denomination ; or it ſerveth to change or alter 
numhers, money, weight, meaſure, or time, from one denomination to 


another, and is generally performed by multiplication, or diviſion, 
as in ſection VI. 


EXAMPLES 
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EXAMPLES 


E. 1. In 20 pounds, how 
many ſhillings, pence, and far- 
things ? 20 

20 
400 Shillings 
I2 


4800 Pence 


4 
19200 Farthings 


E. 3. In 321/. 145. 634. how 
many farthings ? 
321 14 63 


20 
6434 
12 


77214 
8 
Anſwer 308859 Farthings 


a EDO FEY. 


The third example is multiplied the ſame as the firft, and the 145. 
634. are taken in, in their proper places, viz. the 14 to the product ot 
ſhillings, the 6 in the pence, and the 4 in the farthings. 


E. 5. In 12). 10s. 8d. how 
many four-pences ? 
| 12 10 8 


| 43008 
Anſwer 


752 Four-pences 


E. 7. In 48 guineas, how many 
ſhillings, pence, and farthings ? 
| 8 


100 Shillings 
12 
12096 Pence 
8 
48384 Farthings 


E. 2. How many pounds in 
19200 farthings ? 
4(19200 
: 12) 4500 
2[o) 40ſo 
q 
Anſwer FL. 20 5 
E. 4. In 298839 farthings, N 
how many pounds ? 
4) 298859 
12) 74714 — 3 
: — — 
210) 622ʃ6 — 2 i] 
Anſwer {. 311 6 23 
E. 6. Let it be required to re- 
duce 752 four-pences, to pounds? 
732 
4 
12) 3008 . in 
pr 
2]o) 2510 — 8 th 


Anſwer {.12 10 8 


E. 8. In 48384 farthings, 


how man y guineas ? 


4)48384 


— 


Anſwer 48 Guineas 


— A — 
— 


E. g. 
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E. 9. In 43210. 145. 034. how E. 11. In 6ol. how many 


many Pieces of 134d. per piece ? crowus, half-crowns, and pence ? 


4321 14 Oz bo 
.— 4 
9434 240 Crowns 
1037 205 l 
4 480 Hall-crowns 


td 9) 4145834 30 
* b) — 14400 Pence 
214 


76830—1 
Anſwer 76830 pieces of 1344. 


cach, and 14 farthings rem. 


E. 12. How many crowns, 
halt-crowns, and ſhillings, are 
there in 4260. 15s. bd. and of 


each an equal number? 


E. 10. How many half-crowns, 3 - „ < 
— crouns and pounds, are 330 426 15 6 
there in 14400 pence ? 2 6 20 

310)1440[0 3 : 
1 5 2 
2) 480 Half-crowns $ 6 25 
12 
4) 240 Crowns — 1021024261004 
60 Pounds wow -. - m— 
420 
408 
15 


Anſ. 1004 pieces of each ſort, and 18d. remains, 


Operations of this ſort are proved by multiplying the parts or pieces 
into which the given number was reduced, and adding their ſeveral 
products together; and if their ſum be equal to the given number, 
the anſwer is right ; thus, : 


Crowns L320: 6 

1004 Halt-crowns make 125 10 0 
Shillings |: I 
Remainder 8 2:0 


Proof © J. 426 15 6 


In things of this nature, the diviſor and dividend mult be of one name. 


E. 13. In 34280. 18s. how E. 14. Reduce 480 guineas to 


many ſhillings and moidores ? ſhillings, crowns and pounds? 


342 18 Firſt 450% 21==10050 Shillings 
20 Then 5)10080 
3) 6858 Shillings 42016 Crowns 
89S} —— — 
9) 2286 504 Pounds 


254 Moidores OF 
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OF COINS 


To reduce foreign and Engliſh coins to pounds ſterling, 

RULE. Multiply the given number by the loweſt denomination 
of the price or value of 1; and divide the product by ſuch terms a 
will bring out the value in pounds. 


EXAMPLE 1. In 1178 dol- 
lars, at 45. 3d. each, how many 
pounds ſterling ? 


E. 2. In 340 piſtoles, each 
175. bd. how many pounds ler. 
ling ? 


s. d. 1178 Dollars s. d. 340 
4 3 51 Pence in 1 dollar 17 6 210 
12 — 12 
— 1178 3400 
51 5890 210 68⁰ 
12)60078 12)71400 


2]o) 50006 — 6 


Anſwer . 250 6 6 


Note. 
into Engliſh ſterling. 


240) 59510 — 
J. 297 10 


Anſwer 


After the ſame manner may any foreign coin be brougl: 


To reduce pounds ſterling into foreign and Engliſh coin. 


RULE. Reduce both the ſterling money and foreign coin ing 


their loweſt denomination ; then divide one by the other, and the 


quotient will be the anſwer. 


EXAMPLE 1. A merchant 
is to pay 296“. 195. 3d. with dol- 


E. 2. In 7741. 18s. 4d. hon 
many florins, at gs. 2d. cach? 


lars of 4s. 3d. each, how many s. d. E 
will do it ? 3 2 774 18 4 
4 3 296 12 3 12 20 i 
12 20 _— — U 
— — 38 15498 
51 5932 gb; ON 

_ 38) 18598004894 Ant, 
51) 7118701395 A w. 152 
I 
. 239 
201 304 
I 
53 358 
488 342 
Ju. 160 
297 Ko 
=. 8 


* 
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E. 3. How many marks, each 135. 4d. are in 248“. gs. 2d? 
s. 4. | £52: 


13 4 248 9 2 
12 20 
160 4969 

— 12 


1]0) 5962 0 


405002 
10 X 4 X 4 = 160 2 
4) 1499 — 2 | 3 
Anſwer 372— 2 


To reduce one kind of coin into another kind. 
RULE. Divide one by the other, in their loweſt terms, and the 
quotient will be the anſwer. 


EXAMPLE 1. How many E. 2. How many crowns, 55. 
moidores are equal to 198 gui- 4d. each, are in 474 piſtoles of 
neas ? 18s. 6d. each ? 

198 &: >. 4 | 
21 5 4 186 474 Piſtoles 
— 12 12 222d. in 1 piſtole 


198 — — — 


Shill. in a moidore ö 904158 948 
==? W 
3 3) 462 8) 105228 
—— 6 — 
Anſwer 154 8) 13153—4 
| —12d. 
Crowns 1644—1 


Having ſufficiently ſhewn how money 1s changed from one deno- 
mination to another, I ſhall now proceed to weights, meaſures, &c. 


WEIGHTS ad MEASURES. 
EXAMPLE T. In 126. of filver, how many ounces, penny- 


weights, and grains ? 


12 Pounds E. 2. In 69120 grains, how 
12 many pounds ? 
144 Ounces 4(69120 
8 7 611728 
2880 Penny-weights id bene 
24 | 210) 2880 
11520 
5760 12) 144 
bq120 Grains Anſwer 12 Pounds 


1 1. 


* 


REDUCTION. 
E. 3. A gentleman ſent 4B. 20z. $dwts. of old plate, to his ſilver. 


{mith, with orders to make it into the following articles, viz. tankar; 
each 19 Oz. 18dwts.—cups each 14 0z. 10dwts, —falts 110z. 15 dwt,, 


58 


and ſpoons 2 0z. 4 dwts. how many of each ſort muſt he make ? 


0%. davt, 46. oz. dats. 
Tankard 19 18 4" 
The weight) Cup - 14 10 12 
of each Salt 11 125 — 
Spoon .= 2 4 50 
— 20 
8 
= 5 967) 100801 
pos 967 
967 — 


— 1 


Anſwer 1 of each ſort, and 41 dwts, over, 


E. 4. In 18 pounds, 2 ounces, 4 drams, 2 ſcruples, and 12 grain, 
how many grains ? 


Ih. 3. 3. D. grs. E. 5. In 104932 grains, hoy 
1 1 * 10 many pounds? 
n 210) 1049312 
= 3) 5246—12 
—_— 8 8—2 
1748 ) 174 
3 12) 218—4 
5246 Anſwer 15. 18—2 4 2 12 
20 


104932 Grains, Anſwer. 


E. 6. How many pounds of ſilver are there in one dozen of diſhes, 
each weighing 25 ounces, 15 dwts. and one dozen of plates, each 
weighing 15 ounces, 15 dwts. 22 grains ? 


lb. oz. dots. gri, 

One dozen of diſhes, each weight - - .- 2 2 135 0 
Dino — Plates, — — — to HITS 
One of each — ü P 
12 

Anſwer 4a $1 120 

E. 7. Ina medicinal compoſition of 25 pounds, 7 ounces, and 6 


drams, how many papers of powder may be made thereout, each 
weighing 2 ſcruples and 16 grains, allowing an ounce and a half to 
be loſt in levigating and weighing, and admitting theſe powders were 
to be equally divided amouglt 175 perſons, how many muſt each of 
ol them have? | 
? From 
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ver. bo ; 1b. oz. avs. E. 8. In 16 tons, 12 hundred, 
ard; From the weight 25 7 6 gqrs. 12 pounds, 8 ounces, and 
wa. Subtrad the loſs I 4 6 drams, how many drams ? 
Ser. grs. 3 Tons. C. 9. 16. ox. drs. 
21 25 6 2 16 12 2 12 8 6 
20 12 20 
66 306 Ounces * Hundreds 
52 8 — 
2450 Drams I 330 Quarters 
. — 
"Toca 642 
7350 Scruples 1 
20 0 
531147000 37 252 Pounds 
er. 8) 21000 72 
6 175) 750 Anſ. 37252 
— 590040 Ounces 
ow 875 16 
— 2576246 
8 506040 


Anf. 9536646 Drams 


E. 9. In 9536646 drams, E. 10. In 12 hogſheads of 


ho many tons? raiſins, each weighing 8 Cut. 
9279526646 2 %s. 6 1b, how many pounds 
16 a — and tons ? 
( $)4708323 14 C. qrs. bb 
= rs. 8 a. 
4) 596040— 
16 | 8 Fs. 
4) 149010 2 34 Quarters 
s, 4) 3725 2—2 Wie; tar 28 
b 28 1 278 
7) 9313 
. g 123. 68 
4) 1330—3 958 Pounds in 1 hhd. 
210) 33|2—2 9rs. 12 No. of hogſheads 


Anſwer Toni 16 13 21286 4)11496 Pounds in all 
8 = 

4) 410—4 

2[0)10|2—2 

= Anſwer Tons a0. 2975. 165. 

I 2 E. 11, 


( =166 
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E. 11. A grocer bought 18 hogſheads of ſugar, each weighing 
5 Cult. 3 qrs. 14 b. out of which he has fold 5 Cut. 1 fr. 164 lb. and 
orders the remainder to be made up into parcels of 27 pounds each ; 
how many will there be, allowing 6 pounds to be loſt in weighing 


them up ? 


C. grs. 6. C. gre. bb. 
1e 3 1 61 5 3 14 
Add 6 4 
5 1. 294 23 Quarters 
4 25 
21 185 
28 47 
170 658 Pounds 
44 | : 
610 1316 Half-pounds in one hogſhead 
2 18 Number of hogſheads 
1221 10528 
1216 
From - 23688 7 Half- pounds ; 18 hogſheads 
Take - 19221 a in the Quant. ſold 
622467 


Half- pounds in 1 parcel 4 
9) 3744—3 


41b—0 


Anſwer 416 parcels, and 13 (6. over, 


* 2 Half- pounds 


E. 12. In 146 yards of cloth, E. 13. In 2336 nails, how 


how many quarters and nails ? many yards ? 
146 4) 2330 
4 
— 40584 
584 Quarters W 
4 Anſwer 146 Yards 


— —— 


2336 Nails 


E. 14. In 8644 yards, how E. 15. In 691 Engliſh ells, 


many ells Engliſh ? and 2 quarters, how many yards? 
864 691 2 
4 5 
53457 473457 


Anſwer Els 691 2978. Anſwer Yds. 864 1 97. 
E. 16. 


E. 16. In 86 pieces of cloth, 
each piece containing 30 yards, 
how many ſuits of clothes may be 
be made thereout of 64 yards to 


the ſuit ? 


+4 


62 86 Pieces 
4 30 Yards in 1 piece 
27 2580 Yards in all 
4 
3)10320 Quarters 
0 
9) 344 * wa 
382—2 


Anſwer 382 ſuits, and 1404. over 


E. 18. In 190080 barley- 
corns, how many miles? 


3) 190080 
12) 63360 Inches 


3) 5289 Feet 
Yards 


— 
| —1 

S 
w © 


3 Jds. in 15. 11)3520 

410) 321o Poles 

8) 8 Furlongs 
I Mile 


Anſwer 


erence, turn round 


—— 


54 yards 


2 


ley-corns ? 
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E. 17. In one mile, how many 
poles, yards, feet, inches and bar- 


1 Mile 
8 


© 8 Furlongs 
40 
320 Poles 


1760 Yards 


5280 Feet 
12 


63360 Inches 
190080 Barley-corns 


E. 19. How many barley-corns 
will reach from Birmingham to 
London, being 109 miles ? 


10 a 
1760 Yards in 1 mile 
054 
763 
109 
191840 Yards in all 
3 | 
575520 Feet '® 
12 


6906240 Inches 


3 
20718720 Barley-corns 


E. 20. How many times doth the wheel which is 34 yds. in cireum- 
Ln London and Liverpool, being 202 miles? 
Firſt, 202 X 1760 (yards in 1 mile) = 355520 yards 
Then 355520 
2 


11 | 11)711040 Halſ-yards in 202 miles 


Anſwer 64640 Times 


K. 21. 
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E. 21. How many Barley-corns will reach round the terreſtrial 
globe, which is 360 degrees, and each degree 694 miles? 
260 Degrees 
694 Miles in a degree 
3240 
2160 
24840 
180 
25020 Miles 
190080 Barley-corns in one mile 
2001600 | 
225180 
25020 


Anſwer 4755801600 Barley-corns 


E. 22. In 21 acres of land, E. 23. In 3360 poles, how 
how many roods and poles ? many roods and acres ? 
21 410)336lo 
* 4 4) 84 Roods 
84 Roods — 
40 21 Acres 
3360 Poles 


E. 24. A perſon rents a farm, E. 25. In 12 hogſheads, 46 gal. 
which contains 400 acres of land, 3 qts. of wine, how many quarts? 


but he is to till no more than Hhd. gal. gts. l 
1962 acres ; I deſire to know how 12 46 3 
many perches there are in the re- 63 
mainder ? _ 42 
400 Acres 76 
2 802 Gallon 
1600 as | 
40 3211 Quarts 
From 64000 Perches in the whole E. 26. In 3211 quarts of 2 
Take 31440 A. R. wine, how many hogſheads ? 
os ph, 196 2 4)3211 
Anſ. 32560 Per. rem. 4 
786 1 0 7) 802-3 Quarts 
| 49 9) 114—4 
. — —46 Gal. 
. Perches tilled 31440 12—6 


Anſwer 12 hhds, 46 gal. 3 406. 


E. 27. A 


E. 27. A gentleman ordered 
his butler to bottle off 2 pipes of 
red port, into quart bottles, how 
many dozeus will the 2 pipes fill? 
2 Pipes 
2 
4 Hoglhcads 
63 
252 Gallons 
! 
12) 1008 Quarts 


Anſwer 84 Dozens 


E. 29. In S laſts, 3 quarters, 
2 bu. of corn, how many gallons? 


7 4. 7 bu. 
S490 
10 
$3 Quarters 
8 
666 Buſhels 
8 


Anſwer 3328 Gallons 


E. 30. In 3328 gallons of corn 
how many laſts? 


8) 5328 

8) 666 

1Jo) 83 — 2 
Anſwer Laſts 8 3 4s. 2bu. 


E. 31. How many minutes are 
there in a Julian year ? 


of . d. ;. 


Anſwer 32 5960 


27s 
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4)1781 


63 
E. 28. In 8 hogſheads of 


beer, how many pints ? 


Anſwer 3456 Pints 


E. 32. How many days, 
hours, minutes, and ſeconds, is 
it fince the birth of our Saviour, 
to Chriſtmas, 1781 (allowing 
Julian years ?) 


650510 Days 
24 


2602046 


1301020 


15612246 Hours 
bo 


936734760 Minutes 
60 


56204085600 Seconds 


* 6 Hours being a quarter 
of a natural day, or 24 hours ; 
therefore dividing the number of 
years by 4, the quotient will be 
days, as above, and + or fix hours 
aver. 


XII. The 


a. 


XII. The RULE of THREE DIRECT, 


EACHETH, by having three numbers given, to find a fourth, 

in the ſame proportion to the third, as the ſecond is to the 
firſt ; or as the firſt is to the ſecond, ſo is the third to the fourth, 
for which reaſon it is called the Rule of Proportion, as it is called 
the Rule of Three, from its having three numbers given; and be- 
cauſe of its excellent uſe in arithmetic, it is often named the Golier 


Rule. 
To perform which obſerve the following 
RULE. ift. Place the three given terms in ſuch order, that th: 
firſt and third may be of one name; and the ſecond muſt be of thi 
fame name with the fourth term fought. 
2. If your firſt and third terms conſiſt of divers denominations, 
reduce them into one, and the ſecond into the loweſt name mentioned, 


3. . the ſecond and third terms together, and divide that 
product by the firſt; the quotient will be the anſwer in the ſame de- 


nomination you left your ſecond term in. 


4. If there happens to be a remainder, it will either make a frac- 
tional part, or it mult be reduced to a lower denomination, and di- 
vided by the ſame diviſor, the quotient will be ſo many of the fail 
next name; proceed in this manner to the leaſt name, and all thi 
quotients together will be the anſwer to the queſtion. 
Before I fhew how to work any queſtions in this rule, it will be ne. 
ceſſary to give the learner the following inſtructions. Firſt, obſerve 
5 that the firſt and fourth numbers are called extremes, and the ſecond 
* and third means; the product of the extremes, is equal to the pro- 
duct of the means. 


EXAMPLE 1. As 4 is to 12, ſo is 36 to a certain number; what 


is that number mi 
„ me 
12 
4) 422 
Anſwer we ny 
Now it may eaſily be proved, that the product of the two extremes ( 


is equal to the product of the two means, for 4 108=12 36==432. Ml the 
„ CONTRACTION 1. When the ſecond term can be divided by the 
the firſt, multiply that quoticnt into the third term, and the produd 
will be the anſwer. E 
Take the laſt example to prove this; thus, 12 divided by 4 23 | 
and g multiplied by 36 = 108, the anſwer, as before. 34 


Y , E. 2. 


rve 
nd 


RULE OF THREE DIRECT. 65 


E. 2. As 12 is to 18, ſo is 24 
to a certain number; what is that 


number ? 
I2 : 18 : 24 
18 


I92 
24 


12)432 


Anſwer 36 


The preceding example at full 
length. ; 
"WAS 3 Em 


210) 54]2—6d. \ 
Anſwer J. 27 2 6 as before. 


Thus you may ſee that theſe 
contractions being conſidered, the 
work may oftentimes be performed 
much ſhorter than by the common 
metliods. 


80 24 


CONFRACTION 2. When 
the third term can be divided by 
the firſt, multiply that quotient by 
the ſecond term, and the product 
will be the anſwer. 

E. 3. If 4 yards of broad cloth 
colt gl. 175. 6d, what will a piece, 
containing 28 yards, come to, at 
the ſame rate ? 


Tat. 14. 4  & 

4 df Horn. 
7 4)28 

Anſwer 29 2 6 7 


CONTRACTION 9g. When 
the firſt term can be divided by 
the ſecond, and the third term by 
that quotient ; the laſt quotient 
will be the anſwer. 

E. 4. As 24 is to 8, ſo is 36 
to a certain number; query that 
number? 

„ 
3)36 


3 Anf. 12 No. required. 
The work at length. 


24 1 838 
8 


Anſwer 12 


E. 3. If 48 yards of cloth coſt 6l. what will 64 yards coſt ? 


Ns (. Yas 


8 
48 6 28; and 64 —8 = 8, the Anſwer. 1 
CONTRACTION 4. When the firſt term can be divided by 


the third, and the ſecond by that quotient; 
See the preceding example. 


the anſwer. 


E. 6. 
34 yards, at the ſame rate ? 


K 


the laſt quotient will be 


It 6 yards of cloth coſt 11. 16s. what will be the value of 


6 Vas. 
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Tas. 


210) 2014 
Anſwer . 10 4 o 
E. 8. If 1 Ct. of cheeſe coſt 


265. what will 40 Cul. of the ſame 
coſt? 


„„ . 
I 20 :: 40 
40 

2 lo) 104lo 


Anſwer /. 52 


THREE DIRECT. 


E. 7. If 34 yards coſt 108. 4s. 
what will 6 yards of the ſame co ? 
„ 

20 
204 
f 6 ; 
34) 1224 (36s. Anſwer; 
102 
204 
204 
E. g. I 40 Cut. of cheeſe colt 
5 21, what will 1 Cwt. coſt ? 
40 : 52:2: 1 
1 20 
410) 104 lo 
2 Jo) 216 


Anſwer 3 6 o 


Note. To prove examples in this rule, is only varying the ope- 
ration, as may be ſeen by the preceding examples. 


E. 10. Suppoſe I buy 1 oz. of 


tea for 74d. how much muſt I pay 
for 1 Cut. of the ſame ? 
or. d. tb. 
2 3433 = 1 Cut. 
6 


Anſwer {. 9 12 o as before. 


E. 11. Bought 3602. of ſilver, 
at the rate of 5s, 4d. per ounce, 
what does the whole come to ? 


or. Ss. d. or. 
1 : 5 4:: 36 
* 
64 
30 
384 
192 
12}2504 
210) 19]2 


Anſwer {.g 12 o 
The ſame by multiplication, 


4 
6X 6=36 


1120 
6 


This 
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This example plainly ſhews the extenſive uſe of multiplication, and 
how much preferable, in ſome caſes, it is to the rule of three, by ſolv- - 
ing queſtions in a more conciſe manner, and therefore it is very ne- 
ceſlary for all perſons to be thoroughly acquainted with thoſe moſt 
uſeful rules, viz. compound multiplication and diviſion. 


E. 12. If a ſoldier's pay be 64. per day, how much is that per year? 
day. 6. a 


I 6 :: 965 
6 
12) 2190 


If you would know at what rate you muſt ſell your goods by retail, 
ſo as to make a propoſed gain by the whole ; add the money you 
would gain to the ſum the goods coſt you, and then ſtate your queſ- 
tion as before. Thus, if the whole he ſold for the total of the coſt 
and gain, at what rate mult any part of it be ſold for? 


E. 13. Bought 75 Cl. 197. E. 14. If 34 Cut. ggrs. 2506. 
130b. of tobacco, which coſt 3871. of tobacco coſt 1111. 15s. 6d. 
155. 8d. and the charges upon it what will 1 pound come to at that 
amounted to 60. 5s. 8d. how much rate? 


did it lie me in per pound ? Cut. gr. 5. . . d. . 
. 34 3 25: 111 15 62: 1 
Prime coſt 387 13 8 4 20 | 
Charges - 6 58 — — 
C. qr. 565.ñĩxEꝛeʒ 3. 139 2235 
0.1.16: + 204: 2. 4:: 1 28 12 
I 1117 75895 
301 T3881 280 4 
28 12 — OS be ee 
— ©; | | 3917 ) 1207304(27919.=644, 
Wap $441)94576{114: 7834 
0 1 
3 _ 28964 
8441 10166 _ 27419 
— 84414 8 
— 1545 
1725 


Anſwer 11d. 4434. per pound Anſwer 634. 3545 per pound 


K 2 L. ug 


68 RULE OF THREE DIRECT. 


E. 15. If 1B. of tobacco coſt 644. 3345, how much may be bought 


for 1111. 155. 6d. 


gr. 5. 
3 23 


A. grs. tb, 
„„ a |: 8-57 © 250 
4 20 
n 2235 
3917 | 12 
189 2682b 
27 y 4 
243 107304 
win _ 3917 
10 751128 
bros 0250s 
965736 
107304 : 321912 280 4) 
107304) 429309768 ( 3917 (139 
321912 8 — 
— Cut. 34 
983977 211 
965736 4 
182416 277 
107304 252 
, 751128 25 5. 
75118 — 


»Anſwer 34 Cut. 3 48. 25 0. e 


E. 16. A grocer bought * 
2 Cut. 19r. 14 6. weight of 4 
cloves, which coſt him 22. | 2 
45. and he gained 50. by the Cut. gr. 16, — th, 
bargain, at what rate muſt he 2. 3 „ 30:6 -92-8 
ſell them per pound ? 1 * | 
pF | 9 266) 74425. 
Dy $92 
6 76 212 
19 | i ae 
266 266) 25449 J. 
2394 
150 
— 4 | 
266) bo ( 975. 
— 
68 | 
Anſwer 28. gad. 53. per pound it 


RULE OF THREE DIRECT. 69 


If at any time damage has happened to goods, ſo as to make a pro- 
poſed loſs by the whole, then the {aid loſs muſt be ſubtracted from the. 
coſt, and the remainder made the ſecond term as before. | 


E. 17. Suppoſe I have by me 300 yards of holland, which coſt 
me Sol. but ſome damage having happened to it, 1 am willing to loſe 
6/. 10s. by the whole; at what rate then muſt I ſell it per yard ? 


Le 5 E. 18. If ten pounds of bacon juſt 
8 9 coft me a crown, 
6 10 For a flitch of fix ſcore * what muſt I 
Tat. — . pay down ? 
300 : 2 75. ” bb. 
0p 10 5 2:2: 120 
3lo0) 14170 {2 
5.4 270 1]o) boſo 
- 2]o) 640 
5100132140 Anfwer f. 3 
d. 10 240 
4 * Pounds, 
doo) 9160 
3455 . 


Anſwer 45. 104d. £2. per yard 


E. 19. An oilman bought g tons of oil, which coſt him 1510, 145. 
and ſo it chanced, that it leaked out 853 gallons, but he is defirous to 
ſell it again ſo that he may be no loſer ; how muſt he {ell it per gallon? 
Firſt 3 tons 7 56 gallons—85—671 ; and 311. 145.= 3034s. then, 

gal. Jhal. gal, 

If 678 +< 304 2: 1 

I 


E. 20. IF four ſirike of corn coſt a 


guinea, not more, 


mm rr ——————— 


671) 3034 (4 22 1 
2054 bu. g. bu, 
350 4 1 104 
12 21 ; 
671)4200(6d. 104 
4026 208 
. 6 174 Y 4) 2184 
£ 2]o) 5416 
1 Anſwer J. 27 6 O 


25 
Anſwer 45, 644, 2/5; per gallon 


E. 21. 


70 RULE OF THREE DIRECT. 


E. 21. Suppoſe a bankrupt owes 3oool. and has in money, goods, 
and recoverable debts Soo!. 125, 941. now ſuppoſe theſe things deli- 
vered to his creditors, what do they get per pound ? 


, L. . d. FL. E. 22, Aperſon owes 296“. 175. 
3000 : 800 12 9} :: 1 hut not being able to pay the 


20 whole, compounds with his credi- 
tors to pay them 75s. 6d. in the 
16012 pound, how much money doth he 
12 Pay his creditor's ? * 
A s. d. E 
192153 1 76 296 17 
5 BJ 20 12 20 
24000 7681615 | 20 90 5937 
4) 256 — 615 Remains © 90 
12) 64 | 210)5343310 
Aﬀfect' 37. 4d. 12)26716 F—10= 
: 4255 


In the above example, though 
there is a remainder of 615, yet 


the part of a pound each one is : 
- n a 
to receive, can be no more than Anſwer L. 111 6 4x 


55. 44. 


2]o) 22216 — 4 


E. 22. Suppoſe a perſon fails in trade, and compounds with his 
creditors to pay them 125, 6d. in the pound; how much doth he 
owe, when all his caſh and effects amount only to 7 oO. 


3 3 == 


SW. tk yoo E. 24. If I ſpend 25. 64.1 
12 20 day, and lay up 20l. at the years 
— — end, how much ts my yearly 


150 14000 income? 
1 777 12 Day * - 
e of i 3:07 W308 285 Fro 
150) 168000001120 12 30 Tak 
15 — — 
ye L 12) 10950 Ren 
15 2]o) g1]2—6 | 
8 it 8 k 
30 45 12 6 vi 
30 | 20 0 0 
0 Anſwer T. 65 12 6 


Anſwer LC. 1120 


E. 25 


wie [7 


j 1 S © 
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E. 25. Bought coals at 44d. E. 26. Bought a quantity of 
per Cut. how much will 30 tons timber by the lump, for which 1 


come to at that rate ? gave 147/. 16s. 44. it is ſuppoſed 
Cavt. d. Tons, to contam 70932 teet, how much 
. did it lie me in per foot ? | 
2 20 F.. 1 N. 
—_—_— you 0952 : 147 16 A 
= 1 7095 — 4 
2)5400 12 
12)2700 3 5470 
21002215 4 
Anſwer {.11 5 o 70959 On . yer-N 
0 


E. 27. A woman bought 496 eggs at 2 a penny, and 294 at 3 2 
penny, which ſhe ſold out together at 5 for two-pence ; I would 
know whether ſhe gained or loſt by the bargain, and how much ? 

n : -496 Secondly 3 : 1 :: 294 

. I = 


— — — — 


2)496 37294 
12)248 12) 98 
2]0) 2o—8 . ad. 
2 8 "ROY = e. 2 4 
1 Thirdly 3: 2 :: 790 
6 2 
The ſum the eggs colt (C. 1 8 10 — 
8 — — 51580 
From 1 8 10 the ſum the eggs coſt | 
Take 1 6 4 for which they were ſold 12)316 
Rem. o 2 6 loſt thereby, Anſwer 240 216—44. 
f.1 6 4 


E. 28. If 1007. principal, gain 3/. intereſt in 12 months, what 
will 4ol. gain in the ſame ume? 


L. L. 

100 F 
| 5 
,  1]oo) 2Joo 

W 1 

Anſwer 4. 2 
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E. 29. What will 145 ſheep 
come to at 117. 195. 6d. per ſcore? 
Sh. "Wy Sh. 
20 3 at 13 © 2 143 

20 

233 

I2 


2802 
145 


14010 
11208 
2802 


2100406290 - 
o) 40629 4. 


12) 20314—10=12—Z 


210) 169]2—10d. 
Anſ. C. 84 12 104 


E. 31. A perſon bought 448 
eggs at 3 a penny, another ſort at 


2 a penny, which together were 


fold out for 14. 175. 6d. how many 
eggs were bought at 2 a penny ? 
e. J. 


d. e . 


E. 30. One who had ſold a 
parcel of cloaths for 25. 10d. per 
yard on 3 months credit, found he 
gained 237. per cent. by them; 
what did they coſt him per yard ? 

Firſt 254. by 4—6l. 5s. then 
bl. * 58. 


. „ „ 
If 106 5 : 2 10: : 100 
20 12 20 
2125 34 2000 
— — 34 
8000 
2 6000 
12) 
2125)b8000(32 
: yy — 
4250 
4250 
0 


Anſwer 25s. 8d. 


E. 32. J 15 marks f groa!s 
buy 1 5 loads of hay; 

How many pounds, with 16 crowns, 
for go loads will pay ? 

Firſt, a mark—=13s. 4d. then 13 
marks-14 groats=17 8s. then 


. 448 1 17 6 loads. . loads. 
I o 12 5 If 15 : ' x70. 2: go 
3 gos 
37448 I 5 1 TS. + « 
—_ 20 5) 16020 ' 
"NT; 
og 25 3) 3204 ' 
x 
. 1068 Price of go loads 
301 80 = 16 crowns 
3 
— 2lo) S 
Anſwer, eggs at 2a penny 602 


Anſwer . 49 8 


RULE OF THREE DIRECT. 3 


E. 33. A certain tower projected upon level ground "a ſhadow, 
to the diſtance of 63 yards 1 foot, when a ſtaff, 3 feet in length, per- 
pendicularly erected, caſt a ſhadow of 6 feet 4 inches, from hence the 
height of the tower is required? 


FIGURE z. 


In the above figures, ac= 3 feet, the length of the ſtaff; ab— 6 
feet 4 inches, or 76 inches, length of its ſhadow. Alſo B C= the 
height of the tower, and A B 63 yards 1 foot, or 2380 inches 


diſtance of its ſhadow ; then, 


in. | A. in. 
ö If 76 : 83 1 a 
. | 
1 76) 6840 (90 Feet 
684 


R 2 
Anſwer go feet = 30 yards, the height of the tower 


E. 34. Suppoſe a E on travels 228 miles in 6 days, 4 hours, at 
That rate is that per hour, (allowing 12 hours to the day?) 


6 D. hb. mM. b. 
6 4 : 228 33 I 
IS 4 


76088) 3 Miles, the anſwer 
ea 


— 


CI 
LO 


f . 353 


4 RULE OF THREE DIRECT. 


E. 35- In how long time would a million of millions of money, 
be in counting, ſuppoſing one hundred pounds to be counted every 
minute without intermiſſion, and the year to conſiſt of 365 days, 5 

hours, and 45 minutes? 7 


100 : 1 22 1000000000000 
| I 


loo) 10000000000[go 


Minutes in one year — 325945 10000000000(19013 Years 
„ 
4740550 
4733505 : 
704500 
525945 
1755550 
1577535 
Minutes in one hour = 6]0) 2077115 


4) 3461--5 
6) 865—1 


= 5 Hours 
144—1 
Anſwer 19012 years, 144 days, 5 hours, and 35 minutes. 


E. 36. If thirteen tuns of claret wine, coſt nineteen Engliſh pounds, 
How many pints of the ſame wine are worth a thouſand crowns ? 


Firſt 13 tuns reduced to pints=26208, and 191.2380 ſhillings ; 
and 1000 crowns—5000 ſhillings; then 


— 8 


J = 55 Minutes 


Hours in a day + 


4. pints J. E. 37. By laying out a ſum of 
If 380 : 26208 :: 5000 money, one billing brings 1744. 
1 TT: what is gained per cent? 
4 * Pints 5. 4. b 
2 
1 38 fo) 13 1040000344842, or fg x : 52 :: 100 
* _ [Anlwer | 2 20 
| 170 _ 22 
Ml ; 152 II 2000 - 
b FS 184 f | a |; 
kHA . 2)22000 
| | 320 51 ; 
" 304 12) 11000 * 
| 160 33 
hk 158 Fr —— 
80 Anſwer . 45 16 8 
. 
4 


RULE OF THREE DIRECT: 75 


E. 38. A may-pole 50 feet 11 inches long, at a certain time of 
day caſts a ſhadow 98 feet 6 inches long; I would thereby find the 


| breadth of a river, that running due E. and W. within 20 feet 6 inches 


of the foot of a ſteeple 300 teet 8 inches high, which throws the 
extremity of its ſhadow 30 feet g inches beyond the ftream ? 


i CATS] 


D986 6 A30q 


—& . v= 4 
= — 


In figure 4, Fb — zo feet 11 inches, = 611 inches, = the height 
of the may-pole; and D —g8 feet 6 inches, or 1182 inches, length 
of its ſhadow. Alſo B C = 3oo feet 8 inches, or 3608 inches, the 
height of the ſteeple ; and AB the length of its ſhadow ; then 


in. a it E. 39. B and C together can 
If 611 : 1182 :: 3608 build a boat in 18 days; with the 
3608 aſſi ſtance of A they can do it in 
11 days ; in what time would A 
9456 do it by himſelf ? 
7 0920 Firſt, 186—11=7th part per- 
354 2 formed by A alone then 
61704264656(6979 „ 8 
on”. | — . 
5 20 b tr. ſt, tor. 12 hours in Fl day 
4 RY 561 1 2 7924 
4875 30 9 projection — 
4277 9 
— 35330 421146. bo min. in an h. 
5986 [Br. of the river 5 
5499 71769 
487 2 minutes 


Anſwer 28 days, 3 hours, 255 
minutes, by A himſelfl. 


L 2 E. 40. 


56 RULE OF THREE DIRECT; 


Z. 40. A. working alone in twelve days can compleat, 

The making @ veſſel of copper quile neat ; 
Thich would take ſixteen days to be made up by B, 
He working more ſlowly than A, you may ſee. 
Now working together, what time will they take, 
Before the ſaid veſſel compleatly they ll make ? 


Suppoſe 192 to be the work, then A will perform Yrth part, and 
B £,th, which will be 1216 = 28th part of the work performed 
by them bath together in one day, Then 
q ” 


TW, . Wo 
If a8 : 1 25 192 
E. 41. How many bricks. 
280 18805 _ays inches long and 4 in. rr ry wil 
ER floor a room that is 20 feet 
24 ſquare? | 
2 nes Firſt, g 436 ſquare inches in 
28) 288010 hours one brick, and 20X 20 so feet 
' of ſquare in the floor, which & by 
— 144 2 57600 ſquare inches, tho 
28 contents of the floor; then 
60 inch. 6. inch. 
— If 36: 1 :: 57600 
28)480(17 minutes 6) 57 60 
28 6) — 
— 6) 9600 
200 - 
196 Anſwer 1600 bricks 


. 


Anſwer 6 10 174; 


E. 42. Bought a pipe of port wine, for which 1 gave 230. 4s. but 
It leaked out 12 gallons; the remainder I fold at the rate of 184d, per 
quart: what was my gain or loſs in the whole? 

Firſt by reduction, a pipe 126 gallons, from which take 12 gal- 
lons ; remains 114 gallons==456 quarts, at 18d. per quart—then 


. E. 43. If 2 men earn 155. in 3 
If x : 18 :: 456 days, how much will 7 men earn 
18 in the ſame time? 
— | 5 1. „ 
3648 „5 
456 | 7 
12)$208 HE 
2J0J 6814 1405 | 
—ſ 2]o 3|2—1—6d. 
J. 34 4 what ſoldfor 31 8 
25 4 Anſwer 21. 128. 6d. 


Anſwer £ 9 gained. 
E. 44. 


RULE OF THREE DIRECT. "77 


E. 44. A. ſets out from London to Birmingham at the very ſame 
time that B. at Birmingham ſets forwards for London, diſtance tog 
miles; at $ hours end they met on the road, and it then appeared that 
A. had rode 24 miles an hour more than B. at what rate an hour did 


each of them travel? 


m. 13 5 furlongs, what both rode per hour 


the diſtance per hour that A. over-rode B. 


h. mM. h. 
Firſt, if 8 t 209 32: 1 
$)109 
"8 Fs 
Then 1% 3 0 
Leſs s-&-.0 
ons 2-8 
5 4 20 B. rode per hou 
+2 4 0 | 
$ o 20 A. rode per hour 
ad. 5 W 
3 4 20 
R 0 20 


: X by 8= 84 : ” 5 travelled 


Proof 109 miles 


E. 45. 
fs was beating on the foreſt grounds, 
Up arts a hare before my two grey- 
hounds : 
The dogs being light of foot, did fairly 
run 
Unto her fifteen roods, juſt twenty-one. 
Tue diſtance that ſhe ſtarted up before, 
Was fourſcore ſixteen rods, juſt and no 


more 
Now this I'd have you unto me declare, 
How far they ran before they caught 
the hare ? 
Firſt, from 21 take 15, remains 
6 rods; the dogs gained in run- 


E. 46. 


ning 21 rods, and fourſcore=$0 
＋ 16 / gb rods thehare ſtarted be- 


fore the dogs then 
8 1. 
If 6 : 21 3: a 
21 
96 
192 
602016 
Diſt. the hare) 336 r. dogs ran 
ſtarted before 6 
the dogs — 


240 r. hare ran 


If the ſun moves every day one degree, and the moon 


thirtcen, and/at a certain time the ſun be at the beginning of Cancer, 
and 1n three 25 after, the moon in the beginning of Aries, the place 
of their next following conjunction is required ? : 


Firſt, 


"SAP 


78 RULE OF THREE DIRECT. 


Firſt, 135—1ꝰ 12 moon-gains of the ſun per day. 
And go x 3 Yo from the firſt of Aries to the firſt of Cancer. 
Alſo go 3 = 9g ſun before 2 moon; then 
| If 12* „ 1 :: 93® 
12)93 


771 days, in which time the ſun 
will be overtaken by the moon. | 
*. 7343=104 degrees of Cancer, the anſwer, 


Note Fr in its loweſt terms—=3. 


SOUND not interrupted, is by experiments found uniformly to 
move about 1150 feet in one {ccond of time, 


E. 47- How long after the firing of a cannon at Birmingham 
may the report be heard at Worceſter, diſtance 25 miles? 
Th, fot. | miles. 


nz 
* E. 48. If I ſee a flaſh of a 
5280 feet in 1 mile Piece of ordnance, fired by a 


23 veſſel in diſtreſs at ſea, which 
26400 happens, we will ſuppoſe, near- 
104 bo ly at the inſtant of its going off, 
and hear the report a minute and 
1150)132000(114 ſeconds two ſeconds afterwards, how far 
1150 is ſhe off, reckoning for the pal- 
ſage of ſound as before ? 
1700 
1150 Firſt, 1 minute 2 ſeconds = 
62 ſeconds ; then 
5300 : ft T 
4600 » 3 1130 22 
| 2 
900 — 
bo ; 2300 
6900 
1150)54000(46 thirds | mf. p. 5. f 
4600 Anſwer 71300 feet 13 2 0 b 2 
8000 
bqoo 
— 
110 


Anſwer 1 minute 34 ſeconds, 


LEAVERS, of the ſecond order, are ſuch ſort where the power acts 
t once end, the prop hxed directly al thc other, and the weigh: ſome- 
where betwcces m. 


In 


RULE OF THREE DIRECT, 79 


In this order of leavers, their force is in a contra-proportion to 


their length. k f ; : 

E. 49. If a leaver be 120 inches long, what weight, lying 84 inches 
from the end, reſting on a pavement, may be moved with a force of 
182 15. lifting at the other end of the leaver ? 


FIGURE 5$. 


Let a h 120 inches, and ac = $2, P the power, or 182 b. and 
, the weight to be moved. 
Inches. in. 
120 VC 
8E 2 2 
1114 Longeſt end 17 | 223 


—— 182 


2 4 2387 3. u. 

In leavers of the chird order, the prop is planted at one end of the 
bar, the weight at the other end, and the moving force ſomewhere 
between. | 

E. 50. A water-wheel turns a crank, working three pump-rods, 
fixed juſt fix feet from the joint or pin; by which their ſeveral leavers, 
each nine feet in length, are faſtened, for the ſake of the intended mo- 
tion, at one end, the ſuckers of the pumps being worked by the other, 
ſhews them to be leavers of the third order : now I would know what 
the length of the ſtroke in each of the barrels will be, if the crank be 
made to play juſt nine inches round its centre ? 


Firſt, 9 % 2 — 18 inches, the diameter of the crank; then 


Feet. in- L — 
If 6 : 18 b 4 
3 
6162 


Anſwer 27 Inches MOTION 


80 RULE OF THREE DIRECT. 


MOTION of BODIES, with their Velocities. 


1. If the quantities of matter in any two or more bodies put in 
motion, be equal, the forces wherewith they are moved will be in pro- 


portion to their velocities. | 
2. If the velocities of theſe bodies be equal, their forces will be 


directly as the quantities of matter contained in them. 
If both the quantities of matter and the velocities be unequal, 


the forces with which the bodies are moved will be in a proportion, 
compounded of the quantities of matter they contain, and of the velo- 
cities wherewith they move. 

E. 51. There are two bodies, the one contains 25 times the mat- 
ter of the other (or 25 times heavier) but the leſſer moves with 100 
times the ſwiftneſs of the greater; in what proportion are the forces 
by which they are moved ? 

0 
I 


25) 70004 
100 


Anſwer 4, the leſs is moved with a force ſo much greater than the 
Other. 


E. 52. There are two bodies, the greater contains 9 times the 
quantity of the matter in the leſs, and is moved with-a force 48 times 
greater; the ratio of the velocity of theſe two bodies is required? 


Bs RT ST. 
I 


9)48 
55 
Anſwer, Leſſer than the greater as 1 to 54. 
1. Note, In comparing the motion of bodies, if their velocities be 


equal, the ſpaces deſcribed by them are in direct proportion of the 


times in which they are deſcribed. 
2. If the times be equal, then the ſpaces deſcribed will be as their 


velocities. 
3. If the times and the velocities be * the ſpaces will be in a 


proportion compounded of the times and velocities, 


E. 53. There are two bodies, one of which moves $0 times ſwifter 
than the other, but the ſwifter body has moved but one minute, 
whereas the other has been in motion two hours : the ratio of the 
ſpaces deſcribed by theſe two bodies is required ? 

Firſt 2 hours X bo=19g0: minutes; then 


. iS. 
Anſwer, The ſwifter to the lower, as 1 to 14. 


* 


E. 54s 


RULE OF THREE INVERSE. 81 


E. 54. There are two bodies, one whereof has deſcribed 50 miles, 
the other only 5, but the firſt has moved with 5 times the velocity of 
the ſecond ; what is the ratio then of the times they have been de» 
ſcribing thole ſpaces ? / 

Firſt, 30 2; = 10; then 
6 252 1 
1 
510 


Anſwer 2 


— — 


So that the firſt body hath been in motion double the time of the 
{ccond. 


XIII. RECIPROCAL PROPORTION: 


OR, THE 


RULE of THREE INVERSE. 


ECIPROCAL PROPORTION is, when of four numbers, the 
third beareth the ſame proportion to the firſt, as the ſecond doth 
the fourth; conſequently, the leſs the third term is in reſpect to tlie 
rſt, the greater will the fourth term be in reſpect to the ſecond. 
RULE. Multiply the firſt and ſecond terms together, and divide their 
product by the third term, the quotient will be the anſwer required. 


EXAMPLE 1. If 24 men can E. 2. If 36 days require 8 men to 


2 perform a piece of work in 12 perform a picce of work in, how 
days, how many men can do the many men will 12 days require? 
ſame in 36 days? d. mM, d. 
r d. m. d. 36 8 3 
1 . 8 
a 12 W 
— 12) 288 
6) 288 — 8 
n 36} — Anſ. 24 Men, which proves the 
, 6) 48 above 3 be per- 
— formed right. 
* Anſwer 8 Men —_— 
a Therefore, it is only varying the operations, and you have a proof 
to all queſtions of this nature. 
M | E. 3. 


— —ͤ—m 


82 RULE OF THREE INVERSE. 


E. 3. If 24 men can perform a 
Piece of work inb days, how many 


men can do the ſame in 3b days ? 
d. n 


6 : 24 oy 35 
_ 


— — — 


5] 6) 144 
: 6) 24 


Anſwer 4 Men 


__ -— — 


E. 5. How many yards of pa- 
per that is three-quarters wide, 
will hang a room that is 30 yards 


round, and 3+ yards high? 


©. dt. 7 
Rx de : 2 
4 13 
13 3(390 
Anſwer 


130 Yards 


E. 7. If when the price of a 
buſhel of wheat is 4s. 6d. the 
penny-loaf weighs 12 ounces, 
what muſt the penny-loaf weigh, 
when the ſaid buſhel is worth 
only 4s? 


6 1 1 5 


| 2 w N 


Anfwer 13 oz. 8 drs. 


—̃ñ—ä —— 


E. 4. If @ board be eight inches 
in breadth, pray declare, 

What length of the board will juſt 
make a foot ſquare? 


in. in. in. 
12 : —_— 
12 
87144 


Anſwer 18 Inches 


- — 


3 
* 


E. 6. If I lend a perſon 300l. 
for a year, how long ought he to 
lend me 500. to requite me ? 


d. L. 


300 365 22 200 
300 
5]00)1095[00 


Anſwer 219 Days 


E. 8. Suppoſe 275 yards of 
cloth, which is 5 quarters wide, 
make coats for 130 men ; how 
many yards of ſhalloon, of 3 
quarters wide, will line the ſaid 
coats ? 


978. yds. gre. 
'S -* FS » 3 
5 
3)1375 
458—1 
4 
3) 4 
I— . 


Anſwer 458 zd:. 1 qr. ua. 


E. 9. 


RULE OF THREE INVERSE. 83 


g. 9. A garriſon conſiſting of 1500 men, being beſieged, have 
provivions only for three months, but it being RT ſhould 
ſtand out five months, how many men mult depart, that the ſaid pro- 
viſions may ſerve that time? 3 


mo. men. ino. 
Firſt 3: 1500 bi 5 Then from 1500 
Take 900 
5)4500 Remains 600 M. to depart 


g00 Men to continue 


E. 10. What weight will a man be able to raiſe, who preſſes with 
the force of a hundred and half on the end of an equipoiſed hand- 
ſpike, 100 inches long, which is to meet with a convenient prop ex- 
actly 74 inches above the other end of the machine? 


F 


In fig. 6, ab — 100 inches, in. 8 9 
ec 74, Pthe power, or 14 Cut. 100 If 924: 168 :: 75 
and w the weight. 74 2 185 2 

— — — — 
924 185 840 15 
1344 . — 
108 
3) 31080 
510360 


Anſwer 207 2b. or 184 cut. 


A leaver of the firſt order, equally divided and juſtly poiſed, is the. 
balance-beam ; to this, if a power be applied at one end, it will al- 
ways move an equal weight at the other: in like manner, a leaver 
equally poiſed, and unequally divided, having a power applied at one 
end, will move a weight at the other which will be reciprocally pro- 
ortionable to the diſtances of thoſe ends from the fulcrum, or point 


ſupported; of this kind is the ſteel-yard. 


— .* 


E. 11. What weight, hung at 70 inches diſlance from the fulcrum 
of a ſteel-yard, will equipoiſe a hogſhead of tobacco weighing yz cut. 
freely ſuſpended at two inches diſtance on the contrary fide ? 


M 2 FIGURE 


84 RULE OF THREE INVERSE, 
| FIGURE ;. 


In the above figure c e=70 inches, Ac=2, H the hogſhead, and 
w the weight. 


1 11. E. 12. Suppoſe the battering ram 
1 70 of Veſpaſian weighed 100, 000 fh. 
4 and was moved, let us admit, with 
8 ſuch a velocity, by ſtrength of 
N 5 hands, as to pals through 20 feet in 
9 one ſecond of time, and this was 


found ſufficient to demoliſh the 


152 
7 walls of Jeruſalem ; with what ve- 
OT locity muſt a bullet, that weighs 
1064 but 3oſh. be moved in order to 
2 do the ſame execution ? 
— lb. ft. tb. 
710021218 —. ad ' 2399 
— 20 
30—28 ö 
16  glo)200000[o 
7[0)441S 66666—20 
3 12 
6— 28 — 
16 3100 240 
| 171014418 8 
7 _ 18 Anſwer 66666 feet 8 inc. per ſec, 
— 2 — — 


Anſwer 3oth. 6 oz. 6 28 drs. the 
weight required. 
E. i3. A body weighing 200 U. is impelled by ſuch a force, as 


to fend it 100 feet in a ſecond; with what velocity would a body of 


8 bb. move, if it were impelled by the ſame force ? 


cet. tb. 
As 200 * 5 ＋ 8 
200 
8) 20000 


; Anſwer . - 2500 Feet per fecond 

In comparing the motion of bodics, the ratio, or proportion be- 
tween their velocities, will be compounded of the dire ratio of the 
forces wherewith they are moved, aud the reciprocal of their quanti- 
ties of matter they contain, 


E. 14. 


RULE OF FAVE. 85 

E. 14. Suppoſe that, in a room where two men, A and B, are 
ſitting, there is a fire, from which A is three tect, and B fix feet diſ- 
tant, it is required to find how much hotter at is at A's ſeat than B's ? 

To anſwer this queſtion, it muſt firſt be phjlofophically conſidered 
and learnt, that the effects or degrees of light, heat, and attraction, 
are reciprocally proportional to the ſquares of their diſtances, from 
the centre whence they are propagated. 

A's diſtance is 3 feet X 3 29; and Bs diſtance is 6 feet, which 
* by 6=36; then 


As I 
| 9). 39 
Anſwer 4 


So that it is evident A.'s place is 4 times as hot as B's. 


XIV. COMPOUND PROPORTION: 
O R, . 


The RULE of FIVE, 


S ſo called, from its having five numbers ox terms given to find a 
lixth, which if the proportion ig direct, the ſixth term muſt bear 
ſuch a proportion to the fourth and fifth, as the third bears to the firſt 
aud ſecond. But if the proportion is inverſe, then the ſixth term muſt 
bear ſuch proportion to the fourth and fifth, as the firſt bears to the 
ſecond and third, or as the ſecond bears to the firſt and third. 


The three firſt terms are a ſuppoſition, the two laſt a demand. 


RULE. 1, Let the principal cauſe of gain, loſs, or action, &c. be 
put in the firſt place, 


2, Let that which denotes time, diſtance of place, &c. be in the 
ſecond place, and the remaining one in the third place, 


3. Place the other two terms which move the queſtion underneath 
thoſe of the ſame name. | 
4. If the blank, or term ſought, fall under the third term, multi- 
ply the two firſt terms together tor a diviſor, and the three laſt for a 
dividend, the quotient ariſing from them will be the anlwers, or 
ſixth term. - 3 


5. If the blank fall under the firſt or ſecond term, multiply the 
third and fourth terms together for a diviſor, and the other three for 
a dividend ? the quotient ariſing from them will be the anſwer. 


PROOF, Is by two ſtatings in the ſingle rules of three. 


86 


RULE OF IVI. 


FE. 1. If 6 men can mow 72 acres of graſs in 12 days, how many 
men-can mow 120 acres in 4 days? | 


. 4. 


FT 72 
1180 
72 120 
4 12 
288 1440 
288) 8640(30 Men, Anſwer | 
864 
Proof. By two ſtatings in the ſingle rule. 
d. a, 4. 
re F 
a 4 
121288 [49720 
— — 2 —dͥů 
24 » 6) 180 


* - 
L. 


* 


Anſwer 30 Men as before 


E. 2. A uſurer put out 120/. to receive intereſt for the ſame ; 
but when it had continued 9 months he took it up, and received for 
the principal and intereſt 1257, 85. I demand at what rate per cent. 
per annum he received ? | 


86. 1085. Intereſt, 


. 7. 
125 8 
120 0 
4.5 : 
4. m. 
120 9 
100 12 
120 
. 
1080 


7. 
108 


108 
100 


—ͤ ͤæ m2 
10800 


12 
108lo) regalo 1205 = 6. Anſwer 
10 


"216 
216 


* 


E. 3. Suppoſe the ſalary of 6 
perſons, for 21 weeks, is 1200. 
what will be the ſalary of 14 per- 
ſons for 46 weeks ? 

a. 

: 

14 : 46: 


21 
6 480 


126 5520 


— 


120 


1260 728006131. 
73 | 


| 126)840(6s. 
756 
* 
12 


126) 00884. 


1008 


0 
Anſwer 613“. 6s. Sd. 


RULE OF FIVYE. 


87 


E. 4. What is the intereſt of 
2591. 135. 5d, for 20 weeks, at 
5 per cent. per annum F: | 

Firſt 100/.=24000 pence, and 
2590. 138. 5d. 622214. then 

N 


24000 
62321 : 


1 


29 73-0 


49920 


4 
12480) 24000(F 
12480 
11520 | 
Anfiver 4“. 195. 105d. $3578 


E.5. If a ſack of coals be the allowance of 7 poor people for a 
week, how many poor belonged to that pariſh, which, when coals 
were 36s. per chaldron, had 411. to pay in fix weeks on that account? 

Firſt, 36s. + 12 (the ſacks in a chaldron) = 3s. what the coals coſt 


per week, and 417. = 8205. then 


p. W, 5. 
* 
: 6 1 820 
x 3 
18 


820 
7 


180574013183 Poor, Anſwer 
54 : 


WS 


[1W 3 


XV. COMPOUND PROPORTION: 


OR, THE 


RULE of THREE REPEATED. 


5 queſtions in the foregoing rule of five, may be reſolved by 
two operations in the rule of three repeated; but there are ſome 
ueſtions that cannot be ſolved by the rule given there, for one 
Ruing, yet may be anfwered by two or more ſtatiugs in the rule of 


three repeated. 


EXAMPLE 1. A and B are on oppoſite ſides of a wood, 134 
toiſes or fathoms about; they begiu to go round it both the ſame way 
at the ſame inſtant of time; A goes 11 toiſes in 2 minutes, aud B 17 


in 3; the queſtion is, how many times will they ſurround this wood, 
before the nimbler overtakes the flower? 


iii: Then 17 
5 _ 
233 7 Toiſe, B gains of A 
— [in going 17 times round 


16; A goes, while B goes 17 
Se, 2 : 179 :: 1: 17 Times round gone by A, and 
163 by B, the Anſwer, | 
E. 2. A merchant bought hats in London, which coſt him 4/7. 16s. 
per dozen, and 6d. carriage; he is to gain 20 per cent. by the bar- 
gain; what muſt he ſell them at a- piece to do it? 


a _ hats, " 5. d. hat. 
Firſt, - 18 : 4 3 5 
5 0 


Again, as 100: 20 :: 8 0; 
2 


96 . 
ALA 96 
12 1178 4 
— 386 
12) 96 —6 | 20 
TS * 6. 1]0o) 77120 
oy, 4) 77 
| 12) 19--7 
Anſwer J. 0 9 74 3% — 


E. 3. If a leaver, jo eFeQive inches long, will, by a certain power 
throvaslſitceellively thereon, in 13 hours raiſe a weight 104 feet, in 
| | what 


. a 
* 


RULE OF THREE REPEATED. 8g 


what time will two other leavers, each 18 effective inches long, raiſe 
an equal weight 73 feet; the force of ſtrait leavers being in direct pro- 
portion of their lengths ? 


Firſt, 18 X 7 = 36 inches, length of the leaver ; then 


in. 21. 
. 22 
36 
624 F 
312 Again, as 934 : 13 :: 73: 10 
hours, 8 minutes, 20ſec. Anſwer 
419) 37414 


; | EL 
93 — 2824 


E. 4. A weight of 1: f6. laid on the ſhonlder of a man, is no 
greater burthen to him than its abſolute weight, or 24 ounces ; what 
difference will he feel between the ſaid weight * near his elbow. 


at 12 inches from the ſhoulder, and in Me palmpt his hand, 28 inches 
therefrom ; and how much more his s then draw to ſup- 
port it at right angles; that is, have his arm Mended right out? 
„„ «a in. b. in. 
Firſt, as x 2 21S :: 18 Then, as 1 : 14 :: 28 
2 3 2 3 
8 3 236 3 284 
18 1b, wt. 12 42 1b. wt. 28 
inches from the ſhoulder [inches from the ſhoulder 


Conſequently, 42 — 18 = 24%. the Auſwer 


E. 5. If when port wine is 17 guineas the hogſhead, a company 
of 45 people will ſpend 2ol. therein, in a certain time; what is wine 
a pipe, when 13 perſons more will ſpend 63“. in twice the time, drink- 
ing with equal moderation? 


Firſt, 45+13=58 5 and 17 guineas=357 ſhillings ; then 
p. : 
As 45 : 20 7: 58 


51160 
150 
9) 232 


{. 25—7 in the ſame time 


And in twice that time the 38 perſons will ſpend 253, which mul- 
uplied by 2, 2513 pound's worth, at 17 guineas per head. 
: & RO” 9 & 8 
Then, As 513: 217 :: 63 : 436 21 12 = 9 
hogthead, which X by 2 = 49/. 125. 534. 282 per pips 


d. 
8 3 416 

24 364 per 
auler. 


N 


90 RULE OF THREE REPEATED. 


E. 6. Suppole a perſon to travel 152 miles in 7 days, when the days 
are 12 hours long; how many days will he be in travelling 576 miles, 
when the days are 16 hours long ? 


2 d. 5. E. 7. If twenty dogs for thirty groats, 
RE 1} 37 8 Go forty weeks to grafs ; 
12 How many hounds, for ſixiy crowns, 
ken nog May winter in that place ? 
484 Firſt, from 52 (the weeks in a 
1 16 g year) ſubtract 40, and there remains 
3 12 ; then 30 groatsg 2 Crowns .*. 
54 c. dogs. 0. 
MM. 4. I. As 2 7 20 60 
Then, as 152: 54 :: 576 bo 
4 N 44 271200 
21 576 — 
1152 boo 
ao. dogs, U', 
152) 12090(79 Again, as 40: boo :: 12 
4)79 1064 40 
19—4 1456 12) 24000 
—— 1368 
— Anſwer 2000 dogs 
88 


Anſwer 19 days 4 2 


E. 8. My water-tub holds 147 gallons ; the pipe uſually brings 

in 14 gallons in 9 minutes; the tap diſcharges, at a medium, 40 gal- 

$ lous in 31 minutes. Suppoling theſe both careleſsly to be left open, 
4 and the water to be turned at 2 in the morning; the ſervant at 3, finding 
i the water running, ſhuts the tap, and is ſolicitous to know in what 
time the tub will be filled after this accident, in caſe the water conti— 


nues fl ing from the main? 
.* . M. 
9 : + * 
> 25 


gal 
14 
31 
14 

42 


9) 434 


| 48 3 Gallons, fills in 31 minutes 
Then, 485 — 40 = 82 gallons in the tub at the end of 31 minutes, 
And 2— 5 = 3 hours, or 180 minutes. 
„ . ga.  : | 
Again, as 3g : $Z :: 180 : 4742 fills in 3 hours. 
And 147 — 4741 = 99x; gallons wants of being full, 
| gal. . gal. n. ſec. | 
Alſo, as 14: 9 :: 994; : 63 48 44 the tub will be full; which 
added to 3 O clock; will give 3 minptes 48 437 ſeconds after 6, the 
tub will be Tull. 
2 „L. 9. 


7 
Ce 
. 


* - © 
. 4” 449 .. 
- # , FER * aw 4 
: * mY = - 3 - 
* CE 4 PSY, 
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E. 9. In giving directions for making an Italian chair, the ſhatts 
whereof were ſettled at 11 feet between the axle-tree, whereon the prin- 
cipal bearing is, and the back-band, by means of which the weight is 
partly thrown upon the horſe ; a difpute aroſe where-about on the 
ſhafts the centre of the body of this machine {ſhould be fixed. The 
coach-maker adviſed this to be done at 30 inches from the axle: others 
were of opinion, that at 24, it would be a ſufficient incumbrance to 
the horſe. Now, admitting the two paſſengers, with their baggage, 
ordinarily to weigh 2 Cut. a-picce, and the body of the vehicle to be 
about 70 pounds more; pray what will the beaſt, in both thoſe cafes, 
be made to bear more than his harneſs ? 

Firſt, 30 inches = 24 feet, 24 = 2 ditto, and 4 Cut, 70 6, = 
51865. then 11 — 24 = dF feet; alſo 11— 2 2 9. 

1 

Then, as 11 : 518 :: 8+ : 400F; force in the former caſe, 

And contra, as $3 : 400FF :: 24 : 1174; preſſure. 

Again, as 11 : 518 :: 9 : 42357 force in the latter caſe. 


Allo, as 9: 4237 ;: 2: 9457 Prefiure, 


E. 10. There is an iſland 73 miles round, and three footmen all 
flart together, to travel the ſame way about it; A travels 5 miles 3 
day, BS, aud C10; when will they all come together again? 


bab Emi fe 
2 


mM. d. m. mM. d. m. 
rn Again, as 5 : 1 :: 73 
3173 5)73 
244 when A and B meet 14+ when A and C meet 


So that B nor C can never meet with A, but at the end of theſe pe- 
riods, when A and C. will have travelled 219 miles. 
4. d. d. 
Therefore, as 144: 219 :: 244: 365 : 
21 245 , . 
36:4 X by 1141 — 5329 days, the 73d time of their general 
meeting . . 5329 — 73 = 73 days, their firſt general meeting. 


For, as 73: 114 582 | 365 { $73 days, the Anſwer. 


E. 11. A certain man hires a labourer on this condition, that for 
every day he worked he ſhould receive 15. but for every day he was 
idle, he ſhould be mulcted 8d. When 390 days were paſt, neither of 
them were indebted to one another; how many days did he work, 
and how many days was he idle ? + 2%, 


Firſt, for every day he worked he received 12 pence, * 
And for every day he played, he paid - 58 pence. 
Sum 20 82 


- 4 - 
* 4 — 
N 2 | 
1 
1 4 


\ 
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Likewiſe, as his idle days came to the ſame money as thoſe he 
worked, therefore the proportion will be as follows : 


days. days. d. days. days. d. 
— : Again, as 20: 390 :: 12 
8 12 
240031210 210) 4680 


156 Days he worked Days he played 234 


For 156 days, at 12d. per day, comes to the ſame money as 234 at 
8d. per day, viz. 71. 16s. proof. 


E. 12. A man hired a labourer for 40 days, on condition that he 
ſhould have 20d. for every day he worked, and forfeit 10d. for every 
day heidled; at laſt he received 21. 15. 8d. for his labour; how many 
days did he work, and how many was he idle ? 


Firſt 21. 1s. 84. —= 500 pence, and 500 L 20 = 25 days wages; 
then 40 — 25 — 15 days more. 
For every day he worked he hal - - 20 pence 
And for every day he played he forfeited 10 


Sum 30 pence 


d. days. 
Then, as 30 : 15 :: | 20 : 10 idle 


Therefore he was idle 10 days, and worked (5 + 25) = 3o days. 


E. 13. If 248 men, in 54 days of 11 hours each, dig a trench of 

7 degrees of hardneſs, and 2324 yards long, 35 wide, and 23 deep; 

in how many days of 9 hours, will 24 men dig a trench, of 4 degrees 
of hardneſs, and 3274 yards long, 54 wide, and 3+ deep? 

243 m. 


5 24. 24 m. 
11h. ——— — — 9 5. 
LO: i 458 
23 25 L. 2 rr 1 3375 OX 
34 w. — — —— 52 w. 
2 deep. —— — — 32 deep. 


Dividend 248. 11. 7. 53. 3274. 54. 35 | 
* = (by reducing) 
Diviſor 2324.33. 23+ 24. 9. 4 | 


PEACE e 


248. 11. 7. 11. 675. 7.28 


— 
—— 


465. 11. 7. 24. 9. 4 
31. 11. 675. 7- 28 31. 11. 1337.7 


248. 11.675. 7. 28. 2 


465. 24. 4. 8. 5 
11.27.77 11-9. 7-7 


93 


—y 
N — 


465. 24. 2.5 93- 6. 2. 3 6. 3. 2 6. 2 
— 1617 = 4044 days, the anſwer, All this by throwing equal quan- 


tities out of both numerator and denominator. 
Having given ſuch a variety of examples and explanations in this 
rule, I ſhall now proceed to that expeditious rule called practice. 


xvi. FE RA r 


80 called from the general uſe it is of to all perſons concerned in 
trade and buſineſs. 

When a queſtion in the rule of three has 1 for the firſt term, it is 
more expeditiouſly reſolved, by taking ſome aliquot part, or parts of 
the thing propoſed ; by which means many tedious reduRions may 
be avoided. 

In order to perform this rule expeditiouſly, let the learner get by 
heart the following | 


TABLES of ALIQUOT PARTS. 
The even Parts of MONEY. 


Of a pound Of a ſhill. } Oftwoſh. | Of a penny 
&.< d. d. gr. 
182 G1 = r [15 = M12 
2 O Ts | 1% 1 |2 Ts | 2 2 
2 6 I 2 £ 3 1 3 I 
3.4 313 ＋ 4 To | 
4 O 214 z |b I 
2 6 z| 6 418 I 
5 8 5 12 4 
10 0 x | 

The even Parts of WEIGHT. 

Of a ton. Of a hundred. | Of a quarter of a hundred. 

Cot, 8 lb, 

= | 0 8 = 4 324 = 1 
21 # | 2 or 56 +2 4 F 
% 7 
5 S140 MM: 5 2 
10 7 | 


94 ED AC TY4TMYT 


CASE 1. When the price is leſs than a penny. 


RULE. Divide by the aliquot parts that are in a penny, then by 
12 and 20, which will give the anſwer, * 


es. 
y 42067 Yards of tape, at one farthing per yard? 


2163 


— — 


ſol 43 


Anſwer . 2 3 c4 


The price being a farthing a yard, the given quantity is conſe. 
quently ſo many farthings, and a farthing being + of a penny, and a 
penny the 4; of a ſhilling ; and a ſhilling the 25 ot a pound; therc- 
fore the diviſors are 4, 12 and 20. 


2121416 f. at 2d. per ft? 42067 at 34. perth. 


— —— 


12) 208 442 —3— 
as 3 
Anſwer 175. 4d, 3 N 
121550 


The laſt example may be done 2067 
by multiplying the given quan- 3 
tity by the farthings in the price, 4)6201 


and reducing the product into 
ſhillings, pounds, &c. thus: 


210) 121955 
Anſ. {.6 9 24 the ſame as above 


CASE 2. When the given price is a fraction. 

RULE. Multiply the given number or quantity by the numera- 
tor, and divide the product by the denominator ; the quotient will 
be the anſwer in the ſame denomination with the whole number, of 
which the price is a part. 


„ LS 
What will the carriage of 8372 fh. come to, at 4 of a penny per t? 
$372 
5 
$)55604 
12)73254 
210)b 110; 


Anſwer J. 30 10 64 4 


52 


Ce 


20 


e 4 E. 
CASE 3. When the price is leſs than x ſhilling. 
RULE. Take the aliquot part or parts that are in a ſhilling, and 


add them together, and the ſum will be the aniwer in ſhillings, &c. 
which, divided by 20, will give pounds, &c, | 
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EXAMPLES 


12) 24501 Pieces. at 1d. per piece? J 211400 Yards, at 124. each? 
20) 204[1—g | 330 _ 8 
J. 102 1 9 Anſwer MJ Ae 
210 14];—10 


J. 7 5 10 Anſwer 


I; L [231 15. at 14 per 15 12] 70415. at 14d. per 15 
2100 15]13—104 2 4| 190—12 5 
21—82 A. 
4.7 13 10% Anſwer — y 
210 1511 94 of 
- 


| [Gn 


{-7 11 g Anſwer 


?| 4 730 1b. at 2d. per 5? 2] 2408, at 224? : 
2400 12]2—4—8 ) 2} gor—g 
1 50—2 
4.6 2 8 Anſwer _ 
Xe 2[o| 45]t 6 
| 1.22 11 6 Anſwer 
4 604, at 23d ? 2 : 1740, at 234 ? 
x| 100—8 >| 4 290 
1 4 1 72—4 
iS 36 
2400 125 8 
8 2J0 3918 4 
£0 3 8 Anſwer eee 
| 6.19 18 4 Auſwer 


rn 


746 15. 


96 err. 
i 3| 746 15. at 3d. per B? 44 43] 961, at 4d? 
2]0] 18]6—6 2100 32[0—4 


PRE” 


4.9 6 6 Anſwer 


I 1417, at 334. 


1.19 3 94 Anſwer 


Mm — ad 


1.16 o 4 Anſwer 


$name A. 


569, at 444? 
142—3 
3 
11 104 
| 20]1 62 
4. 10 1 62 Anſwer 


4] + 15674, at 434? 4] 4] 814 Ells, at 5d. per ell ? 
z| #3 [1591—4 141 271 —4 
31 3 226—5 67—10 
11 
| "mu 33199 2 
210 22 | 
| = FN F 16 19 2 Anſwer 
1. 112 5 9 Anſwer — Jens 
4] 312147, at 544? 4 | 3| 674, at 53d? 
1141715 —8 2 224—8 [ 
a] 4 — 14 84-3 
| | 2[o] 3o[$ 11 
210 | 
| _— 3+ Fr 15 8 11 Anſwer ; 
4.146 19 33 Anſwer 
31411746, at 534? 6[:[174r, at 6d? 41312142, at 644? 
Aj 2 240) 87]0—6 212714 Te 
F 0 44 357 ut 
109 0 J. 43 10 6 1 44—74 * 
2lo) 8316 6 = 2J0) 11115 72 


J. 41 16 6 Anf. 1. 33 0 1 1 


1401, C 


\nl. 


ol, 
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6] 311401, at 644? 6311631, at 74? |: 112 i. at 11d? 


20 700—6 1171815 —7 31 50 
58—42 135—10 2/5 28 
2 18—8 
21o) 7518 104 210)95|t 5 * 
. IS 10; . i 11 5 Anf. 
2 L — 2 1 8 Anſ. 


Sometimes the value may be caſily found by reckoning the price of 
ſome even number above what is given, which done, take ſome aliquot 
part for what it is above, and ſubtract it from the former. 


Take the laſt example, thus: 


| £46 

112 Ib. (at 15.) = - - s 28 0 

112 15. (at 1d. is) =— Subt. o 9 4 
Arſwer - /. 3 2 8 the ſame as above. 


When the price is 2, 3, 4, 6, or 8 pence, you may make uſe of this 
method; thus, tor 2d. divide the given quantity by 120; for 9d. by 
$0 ; for 44. by 60; for 6d. by 40, and for 8d. by 30, which will 


give the anſwer in pounds, &c. 


CASE 4. When the given price is more than a ſhilling, but lets 
than two, 

RULE, Leave the top line, or given quantity, for ſhillings, and 
take your parts as before for the remaining pence and farthings, which 
add to the given quantity, and the ſum will be the anſwer in fhal- 
lings, &c. which divided by 20, will give pounds. 


o 8 148 SE 9s. 
I || 261 Ells, at 15. 1d, per ell? 3 578 Yards, at 13, 3d. per yd? 


21—9 144—6 
210) 282 9 210) 7212 6 
J. 14 29 Anſwer 4. 36 2 6 Anſwer. 
4/2140, at 15. 3d? 612ʃ1453, at 15. 544? 
. 713—4 140K] 726—6 
178—4 181—74 
240303] 8 2 Jo) 236] 14 
( 731 11 8 Anſwer J. 118 1 14 Anſwer 
CASE z. If at ſuch a profit in the ſhilling, you would know 
nat is gained per Cent. 
0 RULE 


98 * De. 


RULE. Divide 100 by the parts that the propoſed profit is of 
a ſhilling, the quotient or total of the quotient is the anſwer, 


EXAMPLES. At 144. pro- At 144. proſit in the ſhilling, 


fit in the ſhilling, what is gained what is gained per cent? 


per cent ? 1:}:4100 
i: | + | 100 _—_ 
[. 12 10 Anſwer 2— 1—8 


— —— — — 


L. 14 11 8 Anſwer 


CASE 6. When the given price is two ſhillings, 
R U LE. Double the unit figure for ſhillings, the reſt are pounds. 


Ek ME % © 2 


5168 Ells, at 2s. per ell? 8429 Yards, at 2s. per yard? 
1.516 16s. Anſwer . $42 185. Anſwer 
8164 15. at 25? 4219 th. at 25? 
J. 816 8s. Anſwer f. 421 6s. Anſwer 
| CASE 7. When the given price is ſuch pence as want an aliquot 
4 part of two ſhillings, 


'RULE. Work for two ſhillings, as taught before, and then take 
F for that part, and ſubtract it from what it comes to at two ſhillings. 


Ss. 18... M27 .4+ 8:3 


532 16. at 16d. per 1 463, at 22d ? 
81 53 —4 | 27“ 46—10 
17—14—8 3—17—6 
[-335 9 4 Anſwer L. 42 12 6 Anſwer 


CASE 8. When the given price is any number of pence above 
12, and under 20. | 


RULE. Multiply by the ſaid pence at once, as taught in the mul- 
tiplication table, and divide that product by 12 and 20 for the anſwer, 


rin 


541 86. at 13d? 743 t6. at 14d? 
13 14 
12) 7033 121% 
210) $8]6—1 2]o) 8$616—10 
C. 29 6 1 Anfier J. 43 6 10 Anſyer 


ASE 


PS ACTTAES 6 
CASE 9. When the price conſiſts of any even number of ſhil- 


lings under 20, 


99 


RULE. Multiply the given quantity by half the price, doubling 


the firſt figure of the produtt for ſhillings, 


will be pounds. 


SS & SS WW RS MH. 2M 


182 Yards, at 4s. per yard ? 


2 
361. 85, Anſwer 


536, at 10s? 
5 


2681, os. Anſwer 


3 


and the reſt of the product 


642, at 6s ? 


1921, 125, Anſwer 


—— 


1267, at 18s ? 


9 


1140“. 6s. Anſwer 


CASE 10. When the price is any odd number of ſhillings under 20, 

RULE. Multiply the given quantity by the price, and the product 
will be the anſwer in ſhillings, which divided by 20 will give pounds, 

e 

312, at 195? 


648 15. at 55? 
7 


2]0)45316 
226“. 16s. Anſwer 


662, at 17s? 
17 


210112514 


562“. 145. Anſwer 


I2 


2]0) 37414 


— —— 


187. 45. Anſwer 


704, at 19s ? 


19 


210) 145116 


725“. 165. Anſwer 


CASE 11. When the price is ſhillings, or ſhillings and pence, or 
ſhillings, peuce, aud farthings, and no even part of a pound, 


RULE. Multiply the given 
quantity for the ſhillings, and 
take parts for the pence, &c. and 
add them together, the fame will 
be the anſwer in ſhillings, which 


divided by 20, will give pounds. 


1 
: 


g | 247016. at 115,044, perſ5? 


EXAMPLE. 
6 1 4 
11 
127170 
2 J 1235 
| z| 411 —$ 
| | 102—11 


210) 289119 7 


1. 1445 19 7 Anſwer 


2 


CASE 
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CASE 12. When the price is ſhillings, or ſhillings and pence, and 
they an aliquot part of a pound, 


RULE. Divide by the aliquot part, and the quotient will be the 


anſwer. 


F 
15. 8d. is 27) 132 Yards, at 15. 8d. per yd? 6s, 8d. is 83 1 at 68. 8d ? 


111, Anſwer 277. Anſwer 
35. 4d is 3)736, at 3s. 4d ? 55. is 4736, at 55? 
122, 135. 4d. Anſwer 184ʃ. Anſwer 


CASE 19. When the price is ſhillings and pence, and ſuch ſhil- 


lings and pence as are the ſame figure. | 

RULE. Multiply the given quantity by the ſhillings, and take /; 
of the product for the pence ; the total divided by 20, gives the 
anſwer in pounds. X 


Tia AM. . 


144 BB. at 6s, Gd. per 5? 784, at 118. 11d ? 
6 I 
12)864 12)5624 
72 | 718—8 
21919316 210)934l2 8 
J. 46 16 Anſwer {.467 2 8 Anſwer 


CASE 14. When the given price is any even number of — 
and you would know what quantity of any thing may be bought tor 
any even number of pounds. 

RULE. Add a cypher to the given pounds, and divide that ſum 
by half the propoſed price, and the quotient is pounds. 


EXAMPLES. How many How many yards, at 14s. per 
pounds of tea may be bought for yard, may be bought for 50“? 
86“. at 45. per pound ? 7) 500 

2) 860 — 
— Anſwer 71yds. 1 q7. 3 na. 

Anfwer 430 i. — 


CASE 15, Wlien the price is pounds only. | 
RULE. Multiply the given quantity by the price, and the product 
will be the anſwer. 


EXAMPLES, 260 Tons, at 7. per ton? 364, at 4/? 
7 + 


— — 


Anſwer 1820 /. Anſwer 14564. 
405, 


n 101 


405, at 609 96 Cwt, at 260. per Ct? 
| 6 26 

24301. Anſwer $26 
— 192 


249067. Anſwer 


CASE 16. When the price is pounds and ſhillings. 
RULE. Multiply the given quantity by the number of pounds, 


and for the ſhillings take aliquot parts, and add them together ; the 
lum will be the anfiver. Or reduce the given price to ſhillings, by which 
multiply the given quantity, and divide by 20 will give the antwer. 


E X A M-P LE: & 


10|x| 164, at 4s. 175? Or thus, 164, at 40. 17s? 
4 97 20 
656 1148 97 
51 82 1476 — 
215 I S e 
5 3 2]0) 13908 


4.795 $ o Anſwer Anſwer 1.795 8 o as before 


CASE 17. When the given price be ſuch a fractional part of a 


pound, ſhilling, &c. that the numerator is more than a unit, 


RULE. Multiply the given quantity by ſuch numerator, or top 
figure, and divide the product by the denominator, or lower figure, the 
quotient is the anſwer in pounds. 


EXAMP. 1355.) 516, at 15s? 125. bd.—+$)S76, at 128. 6d. 


3 5 
401548 $)4350 
. 387 Anſwer {. 547 10 Anſ. 


CASE 18. When the price is pounds, ſhillings, and pence, and 
the ſhillings and pence be an aliquot part of à pound, 

RULE. Multiply the given quantity by the pounds, as in caſe 16, 
and take parts for the ſhillings and pence as in cale 12; add them 
together, and the ſum will be the anſwer. 


E X AMP LES. | 
25. 6d. t) 247, at gl. 2s. 6d? 65. 8d. ) 274, at 70. 6s. 8d? 


3 7 
741 1918 
30—17—6 q1—6—8 
6 771 17 6 Anfwer {. 2000 6 8 Anfwer 


CASE 


102 EM A UT -414G0D 


CASE 19. When the price is pounds, ſhillings, pence and far. 
things, and the ſhillings and pence be not an aliquot part of a pound, 


EXAMPLE. 
RULE. Reduce the pounds 6 [A] 267 Cut. at gl. 125. 63d? 
and ſhillings into ſhillings, mul- 52 20 
tiply the given quantity by the ag 
ſhillings, and take parts for the 534 525, 
pence and farthings as before. 1335 8 
24 233—6 
[| 16-8; 


2400 14034 24 
4. 701 14 24 Anſwer 


Note. When the given quantity doth not exceed 100, proceed as 
in ſection IX. 


CASE 20. When the price hath a fraction annexed, 
RULE. Work for the pounds, ſhillings or pence, by the ſhorteſi 


of the foregoing rules, and value the fraction as directed in caſe 2; br 
if an aliquot part of the money foregoing, take ſuch part for it. 
CK AMP LS 
454 T6. at 195d. per 15 1496 French crowns, at 33d. per 


19 3.. (crown! 
db 6 
_ 454 9) 4488 — 
2 34 3 
— 4988 —4 7480 
12) 89094 8) 22 | 2 4983 
240) 7412 —3 2873Jor 3 | 12079783 
J. 37 2-53 Anſwer 2]0) 664-10 


Anſwer J. 33 4 103 
CASE 21. When the price and quantity given are of ſeveral de- 


nominations, 
RULE. Multiply the price of one by the quantity given, and take 
parts for quarters, pounds, &c. add them together, and the ſum wilt 


he the anſwer. 


EXAMPLES. Sold 8 Cwt. of raifins, at 11. 16s. per Cut? 


197. 1 16 
8 In this example the price is 
af. multiplied by 8, and divided by 
1 4, the aliquot part for one 
Anſwer J. 14 17 quarter, 


Bought 


g 
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Bought 7 Cut. 3qrs. 180. of Bought tobacco at gl. 175. 42d. 
ſugar, at 175. 6d, per Cut. what per hundred weight, what is the 


does it come to ? : worth of 72 Cut. 3 48. 1946? 
„ 4 
a ors. | 3f 17 6 . „ . „ „ 
7 2 f 3 7 45 
— 9X8=72 
62S — 
177.89 34 16 42 
168, IH 4 44 
2b. | 4 2 6 — 
o 34 | [278 11 © 
1 olz| 2 18 $4 
| 7. 6 18 54 Anſwer 16 J 19 4 
What is the value of 24%. of 21 11 Oz 
double-rehned ſugar, at 40. 175. JE 1 44 


282 2 14 Anſwer 


4. 1 o 91 Anſwer 


CASE 22. When the given quantity hath a fraction annexed, 


RULE. Value the whole number as before, and for the fraction 
multiply the price by the numerator, and divide that product by the 
denominator ; the quotient is the value of the fraction, and muſt be 
added to the value of the whole number. 


EXAMPLE. What will 3583 ells of holland come to, at 
bs. 114. per ell ? $ :d 


6 J 258 6 11 
3 
2148 8) 1 © 
3 |x| 279 EY 
12/2] 89—6 o 2 7 
1444 44 9 5 
| 14 11 


2]0) 24716 2 


123 16 2 
2 75 


4. 123 18 94 Anſwer 


CASE 23. When the given number is not of the ſame name with 
that on which the price is ſet, 
RULE 


104 FRA AGCTEDC I 


RULE. Reduce it into the ſame as taught in reduction, and then 
find the amount by the ſhorteſt of the foregoing rules. 


EXAMPLES. 
48 Thouf. at 175. Gd. per Cui? 181106, 11 or. at 25. 104. 


10 16 [per oz. 
6[:1 480 28987 
I 
: NH 2898—14 at 25. 
$160 24 966 4 8 
240 241 11 2 
20) Sgoſo J. 4106 9 10 Anſwer 


1. 420 o Anſwer 


CASE 24. When the given quantity is of leſs denomination than 
that on which the price 1s ſet, 

RULE. Divide the price by the part or parts the quantity given 
is of; the quoticnt, or ſum of the quotient, is the anſwer. 

EXAMPLES. At 14. 14s. per hogſhead, what will one gallon of 
wine come to ? * 


= 14 
2.0 
| 1.0 4 8 Anſwer 
At 80. 126. per Cut, what will At 425. per Cut. what will 
= come to ? 35. come to? 
3 „ 
1 8 12 2814] 42 
140K] 2 3 741 10—6 
* 1 6 274 
4. 3 4 6 Anſwer | 13 1: Anſwer 


Note. It often happens in buſineſs, that by inverting a queſtion ; 
that is, by calling your price the quantity, and the quantity your 
price; you may lind the anſwer much eaſier, and ſooner than by the 
common method, 

EXAMPLES. What will 29 What will 26/6, come to at 
yards come to, at 1s, 6d. or 18 644. per Ib. or 64 6b. at v5. 2d 

d. 


yards at 25, 5d? 5s. dl. 5. 
3 with 
4 10 13 0 
9 1 
: 22 3 6 Anſwer a 


PRACTICAL 
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PRACTICAL METHODS, for caſting up particular goods and - 
quantities, ſome in the wholeſale way. 
METHOD 1. In goods fold by ſix-ſcore to the hundred, 
RULE. Half the pence in the price of one, is the value of the 
hundred in pounds. 


N LEM 


What will 120 deal boards What will 120 yards of cloth 
come to, at 224d. per dozen ? come to, at 9d. per yard? 
| 20223 2) 94 
{. 11 5 Anſwer 1.4 15 Anſwer 


METHOD 2. If the quantity given happens to be 240, the pence 
in the price of one is the value of the whole in pounds. 
Note. A farthing muit be reckoned as 55.—a half-penny 106. 
and three-farthings 138. 
3 FX Ä 
What will 240 Ih. come to, What will 240 ih. of double- 
at 104, per 15 rehned ſugar come to, at 1344. 


1. 10 10 Aulwer per Ib? 1.13 5 Anſwer 


METHOD 3. If the given quantity be 160, take 4, and multiply 
that product by 2 for the anſwer. 

EXAMPLES. What will 160 What will 160 ells of cloth 
yards come to, at 103d. per yard? come to, at 1444. per ell? 


3)10 10 3)14 15 
3 10 4 18 4 
2 2 
{.7 © Anſwer {-9 16 8 Anſwer 


METHOD 4. If the given number be 96, multiply ; of the price 
by 2. 

EXAMPLES. What will 66 What will ,96 fh. come to, at 
yards come to, at 1534. per yard? 134d. per pound ? 


5015 10 5)13 5 
i 2 13 
2 2 
4.6 4 Aulwer | 4. 3 6 Anſwer 


If the given number be So, the 4 is the anfwer. 
EXAMPLE. What will 8 yards come to, at 1924, per yard ? 


3719 15 
4.6 11 8 Auſwer 


1˙ 


= 9 Se RK OC'TTT VN. 


If the given number be 60, the + is the anſwer. 
EXAMPLE. What will 60 yards come to, at 2244. per yard? 


£ i-th 
4)22 10 


{.5 12 6 Anſwer 


Note: If the price be given in ſhillings and pence, bring them 
into pence. 


If the given number be 48, take 4 for the anſwer, 


EXAMPLE. What will 48 If the given number be 40, 
yards come to, at 356. 6d. per take 3 for the anſwer. 
yard ? EXAMPLE. What will 40 
5. 4. ells of holland come to, at 44d. 
AV | per ell ? 
12 | £:& 
8 N 6044 
542 
7 6 8 Anſwer 


{.8 8 Anſwer 


If 30 is your 2 take 3; for the anſwer. 


4. 2 4. 
EXAMPLE, 8 6 
"= 8) 102 O 
102 12 15 Anſwer 


GOODS fold by the THOUSAND. 


RULE. Multiply the pence that one coſt by 30, and divide that 
product by 12 ; the quotient is the value of a thouſand in pounds. 


Note. The reaſon of the above rule is = $21, 


EXAMPLES. What will a What will 1000 ells of cloth 
thouſand Dutch tiles come to, at come to, at 8s. 6d, per ell? 


2d. cach ? 8 6 
4. 12 
2 102 
— 50 
12)100 12) 5100 
4. 8 6 8 Anſ. 1.425 Anſwer 


GOODS ſold by the great groſs of 144 dozen, are caſt up by the 
following | 

RULE. Multiply the price that one coſt by 3, and divide the 
product by 5, the quotient is the value of the great groſs in pounds. 


EXAMPLES. 
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EXAMPLES. What will What will a great groſs come 
a great groſs of buttons coſt, at to, at 144d, per dozen ? 


x4, per dozen ? £5 
W r 1 14 10 
7 10 3 
3 
122 10 D 5 — — 
5 une : 8 14 Anſwer 


4 10 Anfwer 


GOODS ſold by the ſmall groſs of twelve dozen, may be caſt up by 
the preceding rule; ſeeing there are as many particulars in a ſmall grols, 
as dozens in a great one, 

EXAMPLES. What will a What will a ſmall groſs of but. 
ſmall groſs of tobacco boxes come tons come to, at 54d. per pair? 


to, at 65d. per box? 4 .*% 
3 2 
6 10 3 
3 
5022 10 
5019 10 


4 10 Anſwer 


3 18 Anſwer Was 


To value the common HUNDRED WEICIIT, of 11255. 
RULE, Multiply the price EXAMPLE, What will 


that 1 f6. coſt by 14, and divide 1 hundred weight come to, at 
the product by 30, or multiply 61d. per pound? 


by 7 and divide by 15; in both 4. . 
caſes the quotient is the anſwer 6 10 
in pounds: 443= 434 =, of a 7 
pound. 

1755 10 

15 
39 2 | 
3 o 8 Anfyer 


Note. There are ſeveral other methods and contractions which 
might have been added, but as they are more curious than uſeful, I 
mall here conclude this rule, and proceed to tare and trett. 


XVII. TARE and TRETT, 
= and TRETT, are allowances made in buying and ſelling 


commodities that are liable to loſs or waſte. 
In this rule there are fix things to be obſerved, viz. 1, The Groſs 
weight. 2, Tare. 3, Trett. 4, Suttle, 5, Cloff. 6, Net weight. 
1. The groſs weight, is the whole weight of any commodity, be 


what it will, and that which jt is packed up in, 
P 2 2. Tare 
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2. Tare is an allowance made for the weight of any box, caſk, &c. 
that contains any commodity» 

3. Treit is an abatement of 415. per 104 15. and is the twenty-ſixth 
part allowed for waſte, duſt, &c. made by the merchant to the buyer. 

4. Suttle is the weight of the goods, when ouly the tare is taken 
out, and not the trett. 

5. Cloff is an allowance of 21h. to the citizens of London, on ever 
draught above 3 Cut. on ſome forts of goods, as beaver, galls, madder, &c, 

6. Net weight is the weight of any goods, when all ailowances are 
deducted from the grols. 


CASE 1. When the net weight of any goods is required, and 
only tare allowed, 


RULE. Subtract the tare from the groſs, and the remainder is the 
net weight, | 


EXAMPLE 1. Suppoſe I buy 194 Cut. 2qrs. 180. of tobacco, 
and am allowed 13 Gwt. 19r. 1206. tare, what is the net weight? 
Cavt. grs. Ib. 
Groſs - 194 2 18 
— 1 1 


Anſwer Net 181 x 6 


E. 2. In 8 bags of hops, each weighing groſs 3 Cui. 2 qrs. 15 U. 
tare 12 6. per bag, what is the net weight ? | 


| lb. Cavt. gre. Ib. 
Tare, per bag - 12 $" 41.26 
Number of bags 8 | 8 
- Tare 23326312 29 o 8 Groſs 
g' 19:2 are 


Anſwer Net 28 o 24 


CASE 2. When tare is at ſo much per Cut. to find the net weight, 
RULE. * Divide the whole groſs, by the ſaid part or parts, that the 
are is of a hundred weight, and the quotient thence ariſing wille the 


tare, which ſubtracted from the groſs, will give the net weights; 


E. 3. What is the net weight Cut. gre. 1b, 
of 57 Cut. 39rs. 140. groſs, tare 16 1b. 4) 57 3 14 Groſs 
at 16 U. per Cm.? Sx © Ty” 


Anſwer 49 2 12 Net 


CASE g. When tret is allowed with the tare, to find the net weight, 

RULE. Find the tare as before, and ſubtract it from the groſs, the 
remainder will be the ſuttle, which divide by 26, and the,quotient will 
be the trett, which ſubtract from the ſuttle, the remaindetr will be the 
net weight, 2 


E. 4. In 12 Cu. 1 gr. 1806, groſs, tare 40 lb. trett 4 U. per 104, 
what is the net weight ? 
iq IMP Þ From 


4 
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Cavt. gre. Ib. 
From the groſs - 10 1 388 
Deduct 40 lb. tare: 0 1 12 
20012 o 6 Suttle 


3 
1 234 Trett 


Anſwer 11 2 104 Net weight 


CASE 4. When cloff is allowed with tare, to find the net weight, 
RULE. Divide the whole groſs by 168, 2 pounds being the 168th 


part of 3 hundred weight, or 336 pounds; or divide the number of 
hundreds by 3, which brings them into 3 hundreds; then 2 pounds 
being allowed for every 3 hundred, fo as many as it produces, ſo many 
2 pounds it will allow, which divided by 56 (the double pounds in a 
hundred weight) the quotient will be the hundreds, and the remainder 
will be ſo many 2 pounds, to which adding what may be allowed for 
the odd hundreds, quarters, and pounds of the given weight, will make 
the whole cloff, which ſubtract from the grofs, will be the net weight. 


E. 5. What will he the net weight of 5647 Cut. 3 qrs. 13106, 


groſs, allowing for cloff 2 6. for every hundred weight? 


Cavt. rs. Ib. 
168)5647 3 19 Grofs 
23 2 13 Clotft 


Anſwer 5614 1 o Net 


CASE z. When tare, trett, and cloff are allowed with any quan- 
tity groſs, to find the net weight, 

RULE. For the tare and trett, proceed as in caſe 3, and the re- 
mainder, which was called the net there, will be the turtle here; and 
to find the cloff, proceed as in the laſt caſe, 


EXAMPLE. What is the net weight of tobacco, weighing .- 


Cave. gr. 1b. | | 
1 1e * Tare 716, per Cut. trett 4 B. per 
e 104, and cloff 20. per Cut. 
WI. groſs 10 o 22 
7 b. is 20 10 o 22 Croſs Cut. 
o 2 13 Tare 9 
- 2 
26) 9 4 — 
Dedut 0 1 13 Trett 3) 18 
9 o 212 2d Suttle 6 Cloff 
Dedut o o 6 Cloft 
Net 9 o 153 Anſwer 


Note. What odd weight remains in finding cloff, is inconſidera- 
ble, and need not be noticed, - | 


L. 
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E. 2. The net proceeds of a hogſhead of ſugar, were 41. 145. 64, 
the cuſtom and fees 2/. 8s. 6d. freight 225. 8d. factorage 45. gd. the 
groſs weight was 9 Cut. 3 475. 1046. tare 146, in ten; pray then, 
how was the ſugar rated in the bill of parcels ? 


1 Then, if : 20 :*+ 560 
Nett proceeds 4 14 6 — 5e : 
Cuſtom, &. 2 8 6 — 
Freight 1 122700 
Fattorage - 0 4 9 10225 
— — 12 
8 10 5 22045 4. 4959) 11452000230 
C. grs. 5. 9918 
1509 3 10 Groſs — 195. 2d. 
3 263 Tare 15340 — 
8 3 2114 Net _— 
4 6 
—_—— Cot, gr. tb. 4 * 
35 3 
18 4 4959) 1852004 97s. 
vo abe 14877 
281 4 
71 28 3643 Remainder 
FOR 
991 112 
3 * 2 Anſwer 195. 24d. 3542 
4959 Fifths 560 Fifths 
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FF the profit allowed for the uſe of any ſum of money for a certain 
time; the money ſo lent upon intereſt is called the principal; 
the rate per cent. per annum is the ſum allowed for the uſe of 1000. a 
year, Which according to law muſt not exceed 57. the amount is the 
principal and intereſt added together. 


CASE 1. To find the intereſt of any ſum of money for any num- 
ber of years, 

RULE. Multiply the principal by the rate per cent. and cut off 
two figures towards \ & right-hand (which is the ſame as dividing by 
100) and the figures towards the left are pounds. Then multiply the 
figures thus cut off to the right-hand by 20, and take in the odd ſhil- 
lings (if any) and cut off two figures as before, and the figures on the 
left-hand are ſhillings; then multiply the remainder by 12, and cut 
off two figures, and the ſigures on the left-hand are pence. Again, 
multiply by 4, and cut off as in the others, and you have the farthings. 

Note. The rulcs for ſimple intereſt ſerve alſo for calculating fac- 
torage, brokerage, inſurance, purchaſing of ſtocks, or any thing elle, 


that is rated at 1o much per cent. 
EXAMPLES. 


a % 
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E AN TB 


What is the intereſt of 4657. The fame by praclice. ; 
for a year, at 50. per cent. per J. * 
annum ? 5 = 25) 465 


465 Principal 


5 Rate per cent, Anſwer { «23 5 


23125 
20 The above example is worked 
5100 by two different methods, to ſhew 
Anſwer 231. 38. the conciſeneſs of each. 

E. 2. What is the intereſt of E. 3. * is the amount of 
2120, 95. 1d. for a year, at 4 per 5261. 18s. 8d. for 6 years, at 4 
ceut. per annum ? per cent, per annum ? 

. 1 
om; 9 1 526 18 8 
4 4 
8148 4. * * 
. 214 21 0© 11 Int. for 1 yr. 
- 20 6 No. of years 
910g — | 
12 [198 126 5 105 Int. forbyrs, 
8129 12 326 18 8 Principal 
4 — 
iD 1104 1.653 4 65 Anſwer 


— 4 


Anſwer Sl. gs. 83d. Ps 3176 


CASE 2. When the rate per cent. is , 4, or 4, more than the 
pounds given in the ſaid rate, 


RULE. Multiply the principal by the pounds in the rate per cent. 
then take parts for 4, , or 4, from the principal, which add to the 
product, and the ſum divide by 100 as before. 


E. 4. At ſimple intereſt tell me plain E. 5. What is the amount of 
What fourteen thouſand pounds will gain, 9201. for 4 yay at 44 per cent. 


At 3 pound ten per cent. fer annum, per annum: 
For ſeven years, to pleaſe a granum ? = 
%% 329 
214000 4% 
34 J. . 
— 1280 15 4 
42000 = 3 1 4 160 
70001 24 Rate per cent. * 80 4 
60 16 Intereſt 
os ans eſt * i 619.0 15120 320 © Principal 
7 mber of years 20 
1.3430 Anſwer 44% LJ. 380 16 Amount 


COM MISSION 


112 rern INTTEELTD. 


COMMISSION is an allowance generally made from a merchant to 
his agents or fators abroad, for buying and ſelling of goods, and is at 
a certain rate per cent, according to the cuſtom of the country, where 


the factor or merchant rehlides in. 


E. 6. My factor writes me | 1 
word, that he has bought goods 4649 10 
upon my account, to the value JI 


of 649“. 105. I deſire to know 
what his. commiſſion comes to; 
at 34 per cent ? 


1948 10 
162 7 6 


21110 17 6 
20 


Anſwer 211. 25. 2d. a 


BROKERAGE is an allowance or fee paid to brokers, for aſſiſting 
others in buying, or diſpoſing of their goods ; and in the city of Lon- 
don they are not to act without a licence from the lord-mayor. 


CASE 3. To find the brokage for any ſum of money, at any rate 
under one pound per cent, | 
" RULE. Divide the given ſum by 100, and it will give the inte- 


reſt at one pound per cent. which intereſt you muſt take parts ftom, 
with the rate per cent. and add them together, the ſum will be the 


brokage required: 


E. 7. What is the brokage of E. 8. Suppoſe a broker dif- 
682/. 105. Gd. at 38. 10d. per cent? poſes of goods for me to the 


e "th amount of 864“. 12s. 44. what 
6182 10 6 docs the brokage come to, at 
20 C. 5. d. 195. 6d. per cent? 
— 5146 16 6 4. 1 
16150 $164 12 4 
12 1006[1 14 1; 20 K 
— 5 84 — 1011S 12 11 
6106 12492 | — 
Anſwer /. 1 19 93 12 25. 6d. IA[4 6 51 
| — 1 


1 1108 9 
4 Anſwer J. 3 8 04 


1 


INSURANCE is ſecurity given by perſons who oblige theniſelves 
to anſwer for the loſs or damage of ſhips, houſes, goods, &c. by ſtorms, 
pirates, fire, &c. in conſideration of a premium paid by the proprie- 


tors of the thing injured. 
| E. 9. 
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E. 9. Suppoſe I make an in- E. 10. Shipped at Jamaica 
furance of goods to the value of goods to the value of 25004, upon 
68400. at 2s. 6d. per cent. per which 1 made an inſurance at bf. 
annum, What doth the infurance per cent. what does it come to! 


come to ? 2500 — 
L. 7 
68140 — 
20 15000 8)17500 
— 2187 10 1 
$]oo 2187 —+=105. 
* 171187 10 i 
4. 145 5. 1105 
N. 68 12 Anſwer 1711, 17s. 6d. 
Anſwer /. 8 11 bloo 


PURCHASING of STOCKS. 


Stocks are the public funds of the nation, the ſhares of which being 
transferable from one perſon to another, occaſion that extenſive buſineſs 
called ſtock- jobbing. | 

RULE. Multiply the ſum to be purchaſcd, by the exceſs of the 
rate per cent. above 100 ; the product divide by 100, as before, and ＋ 
the quotient added to the given ſum, will give the purchaſe required. * 

Note, If under 100 per cent. proceed as in caſe 2. OF 


E. 11. What is the purchaſe E. 12, What is the purchaſe 
of 460l. South Sea flock, at 1161, of 230l. bank ſtock, at 874 per 


45. per cent ? cent ? 4. 
4. L. 0 4. d. ; 4 I 320 
=3) 460 460 © © Principal 87 
16 74 10 43 Intereſt for 7240 
the excels 2560 
7360 534 10 44 Anfwer . — AF 
92 27840 
Tt 160 
74152 80 
— 280180 
10140 * 
12 
4150 16100 a 
ſee | 
3j20 Anſwer 2Sol. 165. 


CASE 4. When the intereſt is for , 42, or + of a year, or any 
number of years beſides, 

RULE. _. Find the intereſt for the years, as in caſe 1; then for , 
x - : I l 
J. or 4, take parts from the intereſt of 1 year, i. e. for 4, take one- 


fourth part of the ſaid intereſt, for 3 take one-half, &c. which, added 
to the intereſt for years (if any) the ſum will be the required intereſt. 


E. 13. 
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E. 13. What is the intereſt E. 14. A gentleman dying, leſt 
of 4627. for 3 months, at 4 per his daughter 604“. 175. 6d. for her 


cent, per annum ? fortnne, to be paid her when at age, 
L+ with intereſt, at 57, per cent. per 
402 annum. Now ſhe came of age in 3 
4 years 9 months, after her father's 
18148 death, what is the amount of her 
20 ſortune ? 
"900 511004 17 6 
12 
To C mo. 4 30 4 104 
3 3 
. {fo . 4 _ 4-90-18 74=3years int, 
3148 9 7 Int. for tyear 3 m0. 15 2 53=6 months 
7 11 23=3 months 
4 12 44 Anſwer bog 17 6 Principal 


Anſ. . 718 5 g Amount 


CASE z. When the intereſt required is for any number of weeks, 


RULE. Find the intereſt of the given ſum for a year, and then ſay 
as 52 weeks are to that intereſt, ſo are the weeks given to the intereſt 


required, 
E. 15. What is the amount of 8ool. for 13 weeks, at 44 per cent. 
per annum ? 
" 


; 1. 95 
3=3z| - $00 13=23)38 o 


9 10 Int, for 13 weeks 


1 ee $00 © Principal 
200 Anſwer 809 10 Amount 
4. 38[o0 


CASE 6. To find the imereſt of any ſum for any number of days, 


RULE. Find the whole year's amount, then fay, as 365 days are 
to the year's intereſt, :: ſo are the number of days given: to the in- 
tereſt required, | | | 


A TABLE 


Or 


St 


ec 
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A TABLE of DAYS for any given time leſs than a year. 


— ay | =, =] Q | — | 
HAHHBHHPEARHAHHE 
= 4 1.2 — — cd | & 2 — > D 
* 218 — f 21 © 848 | 
þ 5 Ag 283 2 
. 

E LI r 

I TE 60 | 91 | 121 4 — 213244 274 305 335 
1 % eee 

3 2 i 84 3 270} 
JHHPMHEAPIESHe 
5| 5 | 36,64| 95 | 125 } 156 186 | 217 | 248278] 309 339 
61 61371651 95 120 157 | 187 |213| 249] 279] 3101340 
7171381661 g7 | 127 ! 158 ; i8s[219[250]2%0]311] 341 
S1 81439 7 98 128 | 159 189 | 220] 251|251| 312] 342 
8 1601 190122112521 282131 

8 18 5 69 18 * 161 E 222 253 283 340344 

Ad 
3 22 

13|13|44|72| 103 | 133 | 164 | 194] 225 | 255286317345 | 
14 | 14 | 45 | 73 | 104 | 134 | 165 | 195] 220 | 257 2871318 34 

15] 15 | 74 | 105 | 135 | 166 | 196] 227 [258128813191 349 | 
FEE 

2117 7 2 20 
8/1 5 | 1991239) 261 [291 [322 32 
2 3 

2 ./ E 4 r 4, e213 
2 l 31395 
22 | 22 3 81 112 | 142 | 173 | 203| 234 | 265 | 295 | 326] 35 
231 23154182} 113 ! 143 | 174 | 204|235| 266! 2961 327] 357 
24 | 24 | 55 93 114 144 | 175 = 230 267 [297 328 35 
25 | 2 150184 | 115 | 145 | 176 | 2061237 [208] 298] 3291359 
26265785 [116 2 177 — 238 269 209 | 330 = 

27 | 27 1 581 86 | 1174 147 | 178 | 208} 239 270 300 | 331 ao | 
e 884 2/2555 
30 30 2 220 150181211242 73 393 334865 

511311 95 151 212% (3% 305 


The USE of the TABLE. 


Firſt, to- know the number of days from the beginning of the year- 
to any given day of any month. 

This is obtained by inſpection only; thus, from January the iſt to 
July the 14th, is 195 days; to September the 26th is 269 days, &c. 

Secondly, to know what is the number of days from any given day 
of any month, to the end of the year ; 


Suppoſe June the 4th; then from - - - - - 363 days 
SubtraQ the number anſwering to June 4th - - += 155 
There remains the number of days ſought, viz. - 210 


Thirdly, to find the number of days between the given day of any 
one month, and any given day of any other month, in the fame year. 
For inſtance, to know how many days there are b2tivern May the 


Sth, and September the 4th ; 


22 Ph 


x16 SL PLE EMEILEIEAEGET. 


Thus, from the number to September the 4th - - 247 
Subtract that anſwering to May 8th - —- - - - 128 
The re nainder is the number of days ſought - - - 119 


Fourthly, to find the number of days from any given day of any 
month in one year, to any given day of any month in the next year. 
How many days 1s it from September the 7th in one year, to April 
the 19th in the next ? 
From the days of a whole year - «= 363 
Subtract the number to September the jth - - 250 


Remains the number to the end of the year - 41 2 5 
To which add the number to April 19th - - 109 


The ſum is the number of days required, viz. - 224 
And thus is the number of days readily found for any interval of 
time given, in the ſame year, compleatly ; or which is part of one, or 
part of another year. 
E. 16. What is the intereſt E. 17, What is the amount 
of 3990. 135. 4d. for 4 days, at of g4ol. 10s. from January 1ſt, 


5 percent. per annum ? 1781, to July 15th foilowing, at 
71 5 5 per cent. per annum? 
399 13 4 Firſt, by the table, from Janu- 
5 ary 1ſt, to July 16th, there are 
2 199 days. 
19498 6 8 rg = Days. (. 5. d. days, 
20 340 10 If 365: 17 0 6:: 199 
19166 5 = 
10 17102 10 340 
mY 5 PR 2090 12 
Days. 46. . 1. — — | 
If 305 2 19 19 Sos 4 [50 4086 199 
20 12 813114 
399 ſoo | 
I2 12) 
4796 365)813114 ( 2227 
4 730 per 
—— 12) — 24001815 7 
265019184052 831 
1823 — 730 9 5 74 Intereſt 
— 45. 45d. Anſwer 340 10 O Principal 
934 —— 1111!ꝛkk⸗F jæ d̈ 
230 730 £349 15 7 Amount 
_ 4 2814 
CITGTGT 2555 
365($16(2 qrs. * 
730 59 
80 — 
36503602 975, 


7130 
306 CASE 


al 


at 
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CASE 7. When the amount, time, and rate per cent. are given, 
to find the principal, 


RULES. 1. Say, as the amount of 1000. at the rate and time 
given, is to 1007. ſo is the amount given to the principal required. 


Note. The examples in this, and the two following caſes, may be 
ſolved by the rule in compound proportion, 


2 3 
E. 18. What principal being If 140 : 100 :: 429 
put out to intereſt for 8 years, at 100 
5 per cent, per ann. will amount — 
to 4297 140) 42900305 
5 Rate per cent. 420 
8 Time oo 
cake 840 
40 Intereſt 80 
100 Principal 90 
140 Amount 140) 120018 
112 
80 
12 
140) goo(s 
—.— 
120 
Anſwer 3060. 8s. 64d. F | 4 
140048003 
420 
bo 


E. 19. What principal, being put to intereſt for 93 years, at 42 
per cent. per annum, will amount to 856“. 10s? 


59 3 „ 
221) 4 10 Rate per cent. If 142 15 : 100 :7 856 10 
94 20 20 
40 10 2855 17130 
2 8 — 100 
42 15 Intereſt 2855)1713000 (600k, 
100 0 17130 
142 15 Amonnt ooo 
Anſwer 6001. 


CASE 8. When the principal, rate per cent. and the amount are 
given, to find the time, 


RULE. Say, as the intereſt of the principal for a year is to one 
year, :: ſo is the whole intereſt to the time required, 


. 266 


rn INTRELST. 


E. 20. In what time will 1327. amount to 17 14, 125. at 5 per cent, 
per annum ? | 


132 Principal 9 
5 Rate per cent. 171 12 Amount 
— 132 © Principal 
6160 
20 | 39 72 Intereſt 
12]00 
f. 5 Year, Jo 
e 1 25 39 12 
20 20 
132 132)792(6 Years, the Anſwer 
192 


CASE 9. When the principal, amount, and time are given, to 


find the rate per cent. 
RULE. 1. Say, as the principal: is to the intereſt for the whole 
time, :: {o is 100). to the intereſt for the ſame time. 


2. Divide that intereſt by the given time, and the quotient will be 
the rate per cent. required. 


E. 21. At what rate per cent. per annum, will 5281. amount to 


686k 85. in 6 years? 


656 8 Amount If 528 : 158 8 :: 100 
-528 o Principal 20 
158 8 Intereſt 3168 
| 100 
1 528) 3 16800 (600 Shill. 
Time 6) 30 3168 
Anſwer 5 Rate per cent. 000 


PROMISCUOUS QUESTIONS. 


Q. 1. Lent at Chriſtmas 1771, the ſum of 50000. at 44 per cent. 
after which time I lent ſeveral ſums at the ſame rate, and drew upon 
the borrower as buſineſs required; viz. on Lady-day 1772, I drew for 
185 guineas ; on Midſummer-day following I lent 500 moidores, and 
drew for 700l. and on Michaelmas-day in the fame year, I lent 569/. 
175,—I demand what calh the borrower owed me at that time? 


First, 
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Firſt, 3000 
44 

20000 

2500 


4022 zloo Intereſt for 1 yr. 


. 36 55. Intereſt due to Lady-day, which is a quarter; 
and by proceeding in this manner with each new principal, you will 
gain the reſpective intereſts ; as in the work following : 5 9 9 4 


| „ 
771. Lent at Chriſtmas — 5000 0 o at 43 per cent. 
1772. Intereſt due at Lady-day n 
Amount — — 5056 5 0 | 
Drew out — — — 194 5 o = 18; Guineas 


Remains — — 4862 0 o New principal 
Intereſt of the ſame to Midſ. 54 13 114 | 


Amount — — — 4916 13 114 
Paid 300 moidores = 675 0 0 


Sum — — — 3391 13 117 
Drew out — — 100 o 0 


Remains — — — 4891 13 114 New prinefpat 
Intereſt to Michaelmas 3 a 


iP 


Amount — — — 4946 14 64 
Paid in part — — — 369 17 o 


Anſwer . 5516 11 643 Caſh due to me. 


Q. 2. Lent to John Jemeſon, per bill, dated 18th of Jan. 1771, 
payable one day after date, 878/. 195. 10d. which I received back in 
the following partial payments, viz. on the 27th of Feb. 571. 15s. 75d. 
on the 18th of March 971. 14s. on the 29th of April 341. 1186. on the 
12th of May 136“. 155. d. on the 19th of June 670. 13s. 4d. on the 
15th of July 15 guineas and 6d. on the 25th ditto 111“. 11% d. on 
the 3d of October 78. 75. 4d. on the 19th of November 1001, on 
the 23d ditto 1007. and on the goth of December received the bal- 
lance of the principal ; how much intereſt ought I to claim, at 5 
per cent? | 


Note. The reſpective products are found by multiplyin each 
principal by the number of days it was employed; ſee the following 
Operation, 


To 
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. 5. d. Products 
To a bill payable . 
1 day after date 878 19 100033139 13 4 Then, 
Feb. 27, Received & - 4.4L 
in part 57 15 7 73100)1573127 b8(25 
Balance 821 4 31915603 o 9g 
Mar. 18, Received 37 14 © 265 
305 
Balance 783 10 342032907 10 6 1 
Apr. 29, Received 34 11 0 4827 
— 20 
Balance 748 19 313] 9736 10 3 — 
May 12, Received 136 15 7 73100)963[46(13s. 
815. "on 13 
Balance 6123 38123262 19 4 — 
June 12, Received 67 13 4 235 
— — 219 
Balance 344 10 4126014157 8 8 
July 15, Received 15 15 6 1646 
— 12 
Balance 528 14 10010 5287 8 4 — 
25, Received 111 11 11 | 73100)197160{20. 
14 
Balance 417 2 11170129990 4 2 — 
Oct. 3, Received 78 7 4 5160 
ws} 4 
Balance 338 15 7147 15922 12 5 
Nov. 29, Received 100 o © 73100) 206140 (297% 
Balance 23815 7 4] 955 2 4 ——— 
23, Received 100 0 © 2 604 
Dec. 30, Rd. i | Anſwer, 
fall of the pals. | 138 15 7b. 5134 167 251. 195. 24d. $34 
; * 138 15 7 the intereſt required 


The total ſum of the products 187327 6 8 | 


Note. The reaſon of dividing by 73 in the above operation, is 
this; as 100: 365 :: 3, or any other rate to the fourth term. — 
Or, as 100: 73 :: 1, that is 385 — 79, and += 1. Hence the 
ſecond and third terms will always admit of the ſame abbreviations. 


Q. 3. June 23d, 1745, bought gool. of New South-ſea annuities, 
at 111 per cent. viz, the day before the cloſing the books, the bro- 
kerage whereof is always 25. 6d, per cent. on the capital, whether you 
buy or fell ; the Midſummer dividend 2 per cent. became due and 
Payable on the 10th of Auguſt following, by which time the rebellion 
growing conſiderable in the North, the ſaid annuities were down at 
dar per cent. In the general alarm, fold 400. capital at that price; 

ut continued the remainder, till a ſecond, third, fourth, and fifth di- 


vidend, 
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vidend, as before, came due; and on opening the books on the 10th 
of Auguſt, 1747, ſold out at 1024 per cent. Now reckoning I might 
have made 5 per cent. of my money, had I kept it out of the ſtocks, 
how ſtood this article in point of profit and loſs ? 


Firſt, gool. at 1114 per cent, = — — 1002 7 6 
Brokerage of ditto, at 25. 6d. per cent. = == 31 


4. 1003 10 0 
Midſummer dividend, at 2 per cent. — \ 38D 0 
985 10 © 
Intereſt of 1003). 108. for 49 days. at 5 per cent. 6 14 8 
Brokerage of 4ool. at 25. 6d. per cent, — — © 10 © 
992 14 8 
Sold 400l. at 924 per cent. — — 370 0 0 
; ba2 14 8 
Intereſt for half a year, due February 10, 1746 13 11 44 
638 6 oz 
Dividend received at that time — — — 10 0 ©&' 
628 6 o 
Intereſt due to Auguſt 10th ——— — 15 14 12 
b44 o 2 
Dividend received at that time — — 
r 
Intereſt due to February, 1747 ——_—_—  — 
649 17 2 
Dividend received then — — — 16.06 
639 17 2 
Intereſt to the 10th of Auguſt — — — 13 19 11 
655 17 1 
Midſummer dividend received Auguſt 1oth 1 
645 17 1 
Sold off 5000. at 1094 per cent. — — 2 8 
133 14 7 
Brokerage— — — — H— — — 0 12 6 


Anſwer, Loſt in the whole 137 2 1 


XIX, COMPOUND INTEREST, 


S that which ariſes from any principal, and its intereſt put together, 
as that intereſt becomes due but not paid, the ſame intereſt is al- 
lowed upon that intereſt unpaid, ſo it becomes part of the principal, 
for which reaſon it is called intereſt upon intereſt, or compound intereſt. 


RULE. 1. Find the amount of the given ſum by ſimple intereſt” 
for the firſt year, which is the principal for the ſecond year ; then 
End the amount of that principal for the ſecond year, and that is the 
principal for the third year: and fo on for any number of years. 


2. Subtract 
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2. SubtraQ the given principal from the laſt amount, and the re- 
mainder is the compound intereſt required. 


EXAMPLES. What is the compound intereſt of goo!. forborue 


3 years, at 5 per cent. per annum ? 


a 4. . 
goo = iſt year's principal 945 © Principal 
5 a 47 5 
45100 992 5'= 3d year's principal 
2 3 
900 Principal 491401 5 
45 Intereſt 3 
12025 
945 = 2d year's principal 12 
PE . 3100 
. e GR 1 
47125 —_ 8 
20 
e MS 
loo 1041 17 2 Amount 


goo o © Principal 


_ Anſwer 141 17 3 Comp. Int, 
The preceding example performed otherwiſe, thus : 


1 
2 ' EX . L 2 
5 2 1 2 4 e ſt La 0 The foregoing methods being 


r rather tedious (though gene- 

5 2500945 © o ad year's pr. rally taught in ſchools) I have 

1 47 5 om Intereſt thought proper to omit giving 

any more examples, till I come 

327 992 5 o=gd year's pr. to treat on decimals, where the 

— Intereſt ſame may be more conveniently 
— and expeditiouſly performed. 


— — 


1041 17 3 Amount 
900 o 0=—Principal 


Anſwer 141 27 Ne intereſt, 
— as 


efore. 


XX. REBATE or DISCOUNT, 


JIS. the ſatisfying any ſum of money due at ſome time to come, by 
paying ſo much preſent money as being put to intereſt would 
amount to the given kam, in the ſame ſpace of time. 
RULE. 1. Find che intereſt for 100l. for the time given, and 
rate per cent, which intereſt add to 1000. TS 
2. Then ſay, as that ſum is to the intereſt of 100). ſo is the debt, 
or ſum propoſed, to the rebate, or preſent worth required. Or when 
the preſent worth is ſubtracted from the given ſum, the remainder 15 


the rebate required. 
EXAMPLES. 
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EXAMPLE 1. What is the If 20g 2 3 ++. 366 


rebate of 210l. for 7 months 6 210 
days, at 5 per cent. per annum ? I $5 
9g | b. Mr 103)630(6 
6 oj 5 © Percent. 4 
| I2 
1 6jz} 2 10 20 
o 10 103) 24003 
3 o Intereſt —_ 
100 © Principal 7 
103 O 103) 40803 
309 
99 
NEE. 
103)396(3 
| - 309 
Anſwer 6l. gs. 344. Ve- — 
87 
E. 2, What is the preſent worth of 100. for 12 months, at 6 per 
cent ? Firſt, 100 ＋ 6 106. amount of 1000. for a year. 


Then If 106 : 100 3 
| X 100 


106)10000(q4/. 65. 944.4; the Anſwer 


E. 3- Sold goods to the value of 731. 55s. to be paid in a year's time; 
what muſt be diſcounted for the preſent payment, if rebate be allowed 


at 44 _ cent ? 


. . 
x) 100 100 © Prin, 
44 4 10 Int. fo . J. 8. 
400 If 104 10 2 4 30:55 2g* 9 
50 20 20 20 
4150 2090 go 1465 
20 | 90 
— — — 240 
10]00 20910) 13185[o(613 
* 888 6 roy 6 
| — 4.3 38. 1d,;5zAnf, 
645 — 
627 
18 
, 12 
209) 21601 
209 
7 
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The common method of diſcounting bills is done by the intereſt of 
the whole ſum for ſo long a time : but ſuch ſum cannot be eſteemed a 
principal, nor is it in full value, till the time of payment is expired 
therefore, leſs intereſt muſt be required according to the true rules of 
diſcount. 

E. 4. What difference is there between the intereſt of zool. at 5 
per cent. per annum, for 12 years, and the diſcount of the ſame ſum, 
at the ſame rate, and for the ſame time? 


4. J. 
5 re) 500 Principal Then 5 x 12=bo!, int. of 100. for 12 yrs. 
: 
25 Int. of 500!. for 1 year 500 


12 Number of years 


1610) 3000[o(1877. 105. Diſc, 
300 Intereſt for 12 years 16 


140 
128 

120 

. 112 

300 o Intereſt | W 

187 10 Diſcount 20 

Anſwer 112 10 Difference * 

0 


Note. By the preceding examples it is evident, he who allows in- 
tereſt for diſcount wrongs himſelf conſiderably ; for ſo much money 
ought 40 be paid, as at intereſt would amount to the ſum due in the 


time propoſed. 


E. 5. What ready money will diſcharge a debt of 1347. due two 
years, three quarters, diſcount at 4 per cent. per annum? 


20 . $, d. f. | 7 
3 If 112 0 75 : 100 :: 134 
8160 + 20 
7 6 * 2840 2680 
4. d. 12 12 
60] 4 7 6 410. — 
2 26887 ' 32160 
8 15 © 3 . 
3 2 3 9 107550 128640 
1 1104 100 
Intereſt 12 o 74 107 3510 1286400[0(119/. 
Prin. 100 © o — — 185.27 
Amount 112 o 74 | Anſwer 1190. 125, 21d. 10 717 
E. 6. 


{ 
| 
| 
I 
] 
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E.6. What is the preſent value of a 10l. bill due 4 months hence, 


diſcounted at 4 per cent ? 


Mo. "38 E. 7. What is the preſent 
4=3 4. v- money and diſcount of one 
i 6 S Intereſt pound for one year, at 5 per 
100 o © Principal ccut, per annum? 
— 2 ft 
101 6 8 100 
s. d J. J. - 
If 101 6 8 : 100 :: 10 — 
20 20 500 
_ 200 * £ 4 
12 12 „ ond 
— — 20 
24320 2400 
100 205) 2000(19 
2432]o) 24000[o{g . — 
21888 950 
2112 945 
20 5 
2424001 
2432 bo 
17920 4 
17024 105)240(2 
896 —— 
12 4 4 #o 30 
From 1 0 o 
2432/10752 
432, 9280 Take o 19 of preſent money 
OY o o 114 745. reb. ordiſc, 
2432770960 , 


Anſwer gf, 175. 44d. 4452 
By the laſt example it appears that one pound in a year is decreaſed 
to 195. 04d, FF, at 31. per cent. 


XXI. EQUATION of PAYMENTS, 


| is when ſeveral debts are payable at different times, but is mutually 
agreed upon between debtor and creditor, that all thoſe ſeveral 
ſums be paid at once, without loſs to debtor or creditor. 

RULE. Multiply the ſum of each particular payment by the time 
it is to continue in the hands of the debtor ; add theſe products toge- 
ther, and divide the ſum by the whole debt, the quotient is the equated 
time for the payment of the whole debt. 

REMARK. The above rule is not exactly true, though it may 
ſerve in comman buſineſs ; but to find the juſt mean or equated time of 
payment, you muſt firſt find out the preſent payment of every particu- 
lar ſum in the queſtion, payable at a time to come, by rebating at the 
rate of intereſt agrecd on; then find in what time the ſum of thoſe 
preſent worths will be augmented to the total of all the particular ſums 


payable 


— RC ee RR es + — —— —ꝛ 
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payable at times to come, according to the firſt agreement; ſo ſhall the 
the time found out be the mean for paying the whole debt. 
EXAMPLE I. A owes B 140l. which by agreement was to be paid 
as follows, viz. 5ol. at 2 months, and gol, at 6 months; but the 
agree that the whole ſhould be paid at once; required the equated time 
of payment ? 


. 100 

go Xx 6 = 340 

140 14lo) 98 Mo. 2 weeks, 2 days, Anſwer 
b 


8 


E. 2. James owes Thomas Sol. E. 3. C owes D Gool. whercof 


which is to be paid as follows, 
VIZ. 400. at 3 months, and 4ol. at 
7 months. hut they agree to re- 
duce the whole to one payment 
query, the equated time ? 


200/. is to be paid at 3 months, 
150l. at 4 months, and the reſt at 
6 months; but they agree the 
whole ſhould be paid at once, re- 
quired the time ? 


. l. mo. prod. 

40 X 2 = 120 200 %X 3 = Goo 

40 X 7 = 280 150 xXx 4 = boo 

— 250 K 6 — 1500 

810)4o[o — ee 

— 6100 6100) 27 oo 

Anſwer 5 Months 

— Anſwer 4 Mo. 15 days, 


Z. 4. Bowes Ca certain ſum, which is to be diſcharged thus, viz. 4pre- 
ſent, 4 at 4 months, 4 at 5 months, and the reſt at 6 months; what is 
the equated time for the whole? 


In this example the debt is to be paid at 4 equal 4 
payments, and 4 being paid down, there remains 5 
3 to be paid at three equal payments; conſequent- 6 
ly, the ſum of the different times that each pay- 3)15 


ment is to be made, being divided by 3, will give — 
the anſwer, thus: Anſ. 5 Months. 


E. 5. A debt is to be diſcharged in the following manner, viz. 
Z at 3 months, in 4 months, and 4 in 9 months ; but they afterwards 
agree to have but one payment of the whole; the equated time is 
required? b 
Suppoſe 1207. to be the ſum owed, 


* a ab 
Then, 2 4. bo X 3 180 
3 F 120 = $ 40 4= 160 

< 90 K 9 2 180 jk 
12100 5210 
mo. 4—4 
30 Days in one month 
Anſwer, 4 months, 10 days. 120120 


10 Days In 


he 


1d 
OT 


ne 


n 
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In examples of the above nature, any number may be taken at plea- 
ſure, that is divifable into the propoſed parts, without a remainder, 


SCHOLIUM. I might introduce various other rules by different 
authors who have endeavoured to make improvements on thrs common 
method, but room will not permit chem; and the common method 
being more adapted to practice, and is near enough the truth in common 
affairs. Mr. Malcolm s rule is the only true one, which is as follows. 


Put for the firſt payment, t' the diſtance of its term of payment ; 
D the laſt payable debt, and T the diſtance of its term, and the rate of 
one year's intereſt for 11. and x = the diſtance of the equated time. 
Then by proceeding according to the principles of ſimple intereſt, we 


D 
have 7414+ the firſt number found. 


And — = ＋7. the ſecond number found, which two numbers are 
* —_— 
called a and s, then ax — x*=s, whence & = 4 the pre- 


{ent rule, or equated time for any two payments. 


XXII. SINGLE FELLOWSHIP: 


O R, 
FELLOWSHIP WITHOUT TIME, 


S when two or more perſons join their ſtocks and trade together: to 
determine how much gain or loſs is due to every partner concerned, 
by having-the whole gain or loſs, and their particular ſtocks given. 
RULE. As the ſum of their ſeveral ſtockꝭ to the gain or loſs, fo 
is each perſon's ſhare in the ſtock, to his ſhare in the gain or loſs. 


PROOF. Add all the ſhares together, and that ſum (if right) will 


be equal to the whole gain or lols. 


EXAMPLE 1. Two perſons, A and B, join in partnerſhip; A 
lays in gol. B Sol. and they gain 5ol. what is each man's ſhare of the 
faid gain ? 

: . . J. J. 8 
A's ſtock 40 If 120 : 30 nes TT 2 ie : 
Bs 80 bf 200 3% 7 Wn: 0 IE By 28 


120 Proof . 30 o 0 


— — 


E. 2. Three perſons, C, D, and E, trade together, and make a 
joint ſtock of $24). and in three years time they gained as much, and 
70l. over; C's ſtock was 320l. Ds 340l. I demand E's Rock, and 
what each perſon gained by trading ? 

Firſt, 


: 
' 
| 
: 
' 
; 
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Firſt, 320 ＋ 340 = 6607. C and D put in; then from 82. take 
660. remains 1644. E's ſtock ; and 824 + 70 = 8947. their whole 


gain; then, 


f f. 3. 4. Rem. 
4. . 320 : 347 3 84 72 C's 
As $24 : 894 :: 1 340 : 368 17 8 128 Ds $Gain 
: 164 » 177 18 53 624 Es 
Proof 894 0 0 


E. 3- Some lime ago, as people ſay, 


A debt four men agreed to pay, 


Of juſt one pound each ſhare was fix'd, 


One-third, one-fourth, one-fifth, one- 
fexth 


Then, Tyro, what was eack man's due 
Of caſh to pay? Pray tell me true. 
d. 5. d. 
0 
80 
228) 160078. 
1596 
4 
12 
48 
4 
4 7 192 Nem. 
d. Bo 4. 
As 228 : 20 ?: 48 
20 
228) 960) 45. 
912 
48 
12 
228)576(2d- 
450 
s 120 
EY: 
228)480(2 qr. 
456 
24 Rem, 


Firſt, the fractions in this ex- 
ample, viz. 4, f. 4, 3, parts ol 
20 ſhillings, when added toge- 
ther make juſt 195. = 228d. and 
each reſpective part, viz. 4= 
8od. + — bod. + = 484. z = 
40d. then ſay, 

4. 


G 5 d. 
As 228 


20 os: 
bo 


— 


228) 1200 (386. 
1140 
bo 
I 
)7 20(3d. 


228)7 
684 


d, 5. d. 
As 228 : 20 2: 40 


228) 800 (3. 
684 


116 
12 


228) 139264. 
1368 


24 
4 


90 Rem, 


The remainders in the above operations being 192, 144, 24, and 96, 
which added together, thus, 192 ＋ 144 + a + 96 = 456, which, 
div 


vided 


82 
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divided by the ſum of their money, paid the quotient = 2, which is 
added to the farthings for the proof, thus: 


1 1 a 

| p 0 7 0 328 

14 

Anſwer | 14 Man's ſhare 0 2 - g D 225 

4th o 3. 6 vmss 
„ 


Note. The late Mr. Sadler has expeditiouſly ſolvedl this queſtion 
by vulgar fractions; but to ſhew my readers that queſtions of this kind 
arc very well adapted to this rule, was the realon of my inlerting it in 
this place. 


E. 4. Four merchants, A, B, C, and D, join their ſtoeks and trade 
together, of which A put in one-halt, B one-third, C one-{ourth, 
and D onc-bith ; but at the expiration of twelve months, they had the 
misfortune to loſe 1207. what muſt cach perſon ſuffer of the ſaid lots ? 

Note, you may ſuppoſe any fum at pleaſure. to be their ſtock ; as, 
ſuppoſe bool. ; 


300 As 
200 Bs 
Pace 3 C's pc 


120 Ds 


ap of 2 mw 


| pf = 4. 4. Rem. 
770 Sum, then 300 : 46 15 O 9 A's 
j . 4 200 : 31 3 43 6 Bs 
As 770 : 120 :: — 43 7 854305 on 
120 : 18 14 04 19Ds 


Proof 120 O o 


E. 3. Four merchants, A, B, C, D, gain 2000l. by trade, whereof 
z of As ſhare is equal io 4 of Bs, + of C's, and 4 of D's ; what 
ihare had each ? 
Take any number at pleaſure, and divide in proportion to their 
ſhares, thus: : 
A's ſhare 120, then 
Bs — $0 
Co aww" 75 
D's —— 72 f. „ 
— 5 120: 691 12 10 328, For A 
Sum 347: 20 ::; 80 : 461 1 104 103 B 
_—_— 75 : 432 5 bz 205 C 
72 : 414 19 83 78 D 


Proof 2000 0 o 


* 


E. 6. A and B venturing equal ſums of money, clear by joint trade 


308/.— By agreement, A was to have $ per cent. becauſe he {peat time 
in 
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in execution of the project, and B was to have only 3; the queſtion 
is, what was allotted A for his trouble ? 


13 = their gain per cent. 


g - of 0 4 6 J. d. 2 4. 
F ” 2 189 10 9 1 8 
Then, as 13: 308 :: 3 4218 '9 of 1 B's 


Anſwer, A had for his trouble - 71 1 6444 


? Gain 


XXIII. DOUBLE FELLOWSHIP: 


o R, 


FELLOWSHIP WITH TIME, 


| : 


TE when each perſon's ſtock contipues unequal time in company; fo 
1 that a conſideration muſt be made of the time of continuance, as 
well as of the ſtock. | 
RULE. Multiply the particular ſtocks of each perſon by the time 
of continuance, and the ſum of the ſeveral products, make the firſt term 
in the ſingle rule of three direct; the whole gain or loſs the ſecond, | 
and every man's, particular ſtock, multiplied by its time, the third. | 
PROOF. Add all the parts of the gain or loſs together, which 
muſt be equal to the whole, 


EXAMPLE 1. Two perſons, A and B, enter into partnerſhip 
thus; A puts in 4o/. for 18 months, and B. gol. for 12 months; they 
gain 1207. what is each man's ſhare of the gain? 

40 K 18 ? 1 720 ? 2 A's ? Stock multiplicd into his 
49 X 121 ©4803 BBs time. 


MC 


1200 The ſum of the products 


Then, 2s 1200 : 120 :: ou 48 _ ? Share of the gain. 


4. 120 Proof 


E. 2. Three merchants, A, B, and C, enter into partnerſhip ; 
A puts in 637. for 8 months; B 780: for 12 months ; and C $40. tor 
4 months, and gol. for 2 months; they gain 166“. 125, what is each 
man's ſhare of the gain ? A 


ins 0 

03 e — A. I 

78 X 12 = 936 Bs cn nnd ot f 

84 X 4 = 9367 f tock and time y 

Aid 1 95 N 18% 0% ga 20451 Lil 0 


1972 Sum As 


”y 


\ s 
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9 hy ; 
: && c $20. 43 18 741 *. 
Y ] Gain 


* 


As 1972 : 166 12 936 : 79 '1 bz Bs 
516 : 43 11 104 Cs 


166 12 0 Proof 


F.. 3- Two merchants together make up a ſtock of bool. A's 
ſtock continued in company 9 months, and B's 11; they gain 200ʃ. 
which they divide cqually; how much did each put in ? 

Firſt, ſince the gains are equal, A's ſtock multiplied by his time g, 
is equal to B's ſtock multiplied by his time 11, .. As ſtock is to 
B's ſtock as 11 tog. 

11 

—— 4. A's flock 
. "_ 11 30 S Hoc 

R 0 9 : To B's ſtock 


. 600 Proof 


E. 4- A ſhip's company take a prize, value 40007. which they 
agree to divide amonꝑſt them according to their pay, and time they 
have been on board; now the officers and midſhipmen have been on 
board 4 months, and the failors 3; the officers have 50s. a month, 
the midſhipmen 40s. and the ſailors 28s. —moreover, there are 4 
officers, 8 midſhipmen, and 120 failors; I deſire to know what 
each perſon's ſhare is of the ſaid prize? | 

Firſt 4 x 4 X 30 = 800 Officers pay and time 

S Xx 4 X% 40 = 12860 Midſhipmen's ditto 
120 X 3 X 28 = 10080 Sailors ditto 


C. 12160 Sum 
6. 8 & 
800 : 263 3 14 704 Officers 


As 12160 : 4000 :: 1280 ; 421 10; 640 Midſhipmen 
10080 : 3315 15 9z 1088 Sailors 


4000 © o 


Note. The above being the ſhare of each company, each perſon's 


ſhare is found as follows, thus : 
4. 4 % ' Number”: f. . 4. 


2009 + 4 = 25] 
466 .-1 oo 3 = '538 18 He Each perſon's ſhare. 
3315 15 94 128 = 27 12 7z 


The fractions, or remainders, are omitted, as inconſiderable. 


E. 5. A and B paid equally for a horſe, February 7, 1781 A 
on the 10th took him a journey into the Weſt, and returned on the 
roth of June following; B on the 2d of Auguſt took him into Scot- 
land, and ſtayed till . 13, and this concluded his ſervice for this 
year, From January 17 following A uſed him ten Days, and in fix 


weeks after his return, employed him till April goth; B then _ 
S 2 im 


' * * ; = OS Ha <S ” 


him from Mny-day to Midſummer ; A had him from the 14th of 
July to 14 ds alter St. James's tide; B,. on September goth, took 
him into Norfolk, aud came back Oloher igth; he then was fold for 
71. 105. and they would have the 1 ney parted equitably between 
them, viz. in proportion to the uſe each made of their feed ? 
Firſt, from February 10, to June 10 = 1£2 | Days. 
January $7, td April 30 61 ( — 208 As time 
July 14, to 14 After St. James s 25 
Auguſt 3. to November 13 104 ! 
May 1, to july 24 65 + — 179 Bs time 
Seventh; 30, to Odober 19 20 —— 
387 the time 


the horſe was in uſe, Then, 


. | E- 6 
a 4-5 20"? = ; - C 5 my . J Share 


79 : 


7 10 o Proof 


nA TE &. 


S the exchanging wares for wares, or one commodity for another; 
and informs merchants ſo to proportion their goods, that neither 
may ſuſtain lofs or diſadvantage by ſuch a barter or exchange. 

If the commolitics exchanged are not of equal valuc, the defect is 
ſupplied with money. 

RULE. 1. Find the value of that commodity, whoſe quantity is 
given; then find :what quantity of the other, at the given rate, you 
can have for the aforeſaid value, which quantity will be the anſwer. 

2. When one has goods at a certain price ready money, but in bar- 
terage advances it to ſomething more, ſay, as the ready money price 
of the one: is to its bartering price, :: ſo is the ready money price 
of the other, to its bartering price ; then the quantity of the latter 
commodity may be found either from the reads money or barter- 
ing Price. | 

EXAMPLE 1. How much ſugar, at 10. 103. per hundred weight 


muſt be given in harter for 4 hundred weight of tea, at 125. per pound? 


Curt. 5, Cut, "Y 
4 F 90 ia. 1e 6 
* | 519) 53716 
448 B. at 125, per b. C. 1796 Rem. 
12 5 112 
5376s. The value of the tea 310)6712 
Anſwer 179 Cwt. 22 3216, 6.22 —12 


. 


* 
i 


1 133 
E. 2. How much coffee, at 5s. per pound, muſt be given ſor 367 | 


pounds of tea, at 88. per pound? 
16 


6 g. ; at * 
FR; 2s 7 © s:: "967 Woo 
8 5)2936 

2 871 

29) 29g lõ 76 

Value of the tea . 146 16 50.16 

2231 

16 
Anſwer 38700. 3oz, gdrs, 3 5)16 
3—1 Rem. | 


E. 3. A hath tea, at 8s. 6d. per pound ready money, but in bar- 
ter will have 10s. per pound; B hath tobacco worth 18d. per pound 
ready money ; how muſt B rate his tobacco per pound, that his profit 
may be equivalent with A's tea? 


| 
| 


s. d. 5. * E. 4. A hath 14 Cot. of raiſins, 
r T6 at 6d. per pound, for which B 
12 © gives him 1Cwt. 3 grs. of cinna- | 
— WR mon ; I demand how B rated the | 
102 18 cinnamon per pound ? | 
10 C. grs. 4. Cave. 
. d. „„ 25. 
1020 18001 9/;Anf, 4 4 
102 * 1 
78 7 56 
12 n 6 
102)936ʃ94. | 7)336 
| 928 12) 48 
18 


Anſwer 45. per b. 


E. 5. A, with an intention of clearing 30 guineas on a bargain 
with B, rates hops at 16d. per pound, that ſtood him in 104.—B, ap- 
prized of that, ſet down malt, which coſt 20s. a quarter, at an adequate 
price; how much malt did they contract for? 


4. 4. 4d. 6. 30 Guineas 
If 10: 16 :: 240 = 20 21 
16 | — 
— 12) 620 
110) 38410 
1 92 Anſwer 524 Quarters 
12) 384 __ 


328. The advanced value of the malt 
205. real value 


4 


125. B. gains per quarter 


, 


134 / di TK 


E. 6. A, in order to put off to B 720 ells of damaged holland. 
worth 55. an ell, at 65. 8d. propoſes, in caſe he has half the value in mo- 
ney, to give B thereon a diſe, of 10 per cent. the reſt A is to take out in 
ſaftron, which B, apprized of the whole management, rates in juſtice 
at 36s. the pound; pray what was it really worth in ready money, 
and what quantity of ſaffron was he to deliver on the change? 


Firſt, 55. =4)7 20 Ells L. 
| _— Then, 240 Adv. value of the hol. 
180 Real valne of the 24 Diſcount 
holland — 
65. 8d. 4) 720 2) 216 


240 Adv. val. of ditto 4. 108—=the ready money pd. 


46) 240 


— — 


J. 24 =Diſcount at 101. per cent. 


a 3 c. 
Again, as 216: 180 :: 36 
20 180 
4320 43210) 64840 (17. 10s. = gos. Real 
432 value of the ſaffron 


4 — per pound 


108 2160 
20 20 
310)216]o 43210)4320[0(10s. 


| . 432 
7216. Quant. of ſaff. deliv. 


E. 7. A has 100 reams of paper, at 8s. ready money, which in 
barter he ſets down at 10s. B, ſenſible of this, has pamphlets at 6d. 
a-piece ready money, which he adequately charges, and inſiſts, be- 
ſides, on 4 of the price of thoſe he parts with in ſpecie; what number 
of the books is he to deliver in lieu of A's paper, what caſh will make 
good the difference, and how much is B the gainer by this affair ? 


4. . . 
If 8 2 96 : 10 2 6 


12 


9607200744. Barter price of the pamphlets 
100 Reams at 8s. = 4ol, real 
Ditto at 10s. gol. advanced 
x3 50l. ＋ 4 = 121. 105, B to have in caſh 
40“. Value of B's pamphlets 
X 40 Six-pences in a pound 


1600 Pamphlets to be delivered 


From 4ol. take 12/, 10s. remains 270. 10s, what they ſtood him in; 
ſo B, in this tranſaQion, gains 12“. 105. wah 
E. 6 


| Value of the paper 
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E. 8. A and B truck; A has 14 Cut. 24/5. 25 . of Farnham 
hops, at 2. 195. per hundred weight, but in barter inſiſts on three 
guineas ; B has wine worth 68. per gallon, which be raiſes in propor- 
tion to A's demand on the balance; A received but a hogſhead and a 
half of wine : pray what had he in ready money ? 

Firſt, 14 Cwt, 29rs. 2516. at 30. gs. per hundred weight, = 4bl. 75. 
624. the advanced value of A's hops. 

2 5. FA 
it's 10 1 G@ 6 
6 
59)378(6s. 44d. 34 the advanced price of B's 
wine per gallon, Now 14 Hid, = 94 gallons, at bs. 444. 33 


6 4443 
944 = 10 x 9 + 45 


f. 30 5 544% Value of B's wine 
46 7 64 Value of A's hops 


16 2 1442 In ready money, Anſwer 


XXV. LOSS and G AIN, 


S a rule by which men of trade and buſineſs know what they get by 

retailing goods ; and in caſe of damage, what they loſe by ſelling 

it at any given rate; and whether they gain or loſe, to know at what 
rate per cent. 

In this rule there are four varieties. 

1. To know what is gained or loſt per cent. | 

2. To know what it ſhould be fold for to gain or loſe ſo much 
per cent. 

3. Having gained or loſt ſo much per cent. to know what it coſt, 

4. There being ſo much gained per cent. when fold at ſuch a price, 
to know what is gained per cent. when fold for more, or what is loſt 
per cent. when fold for leſs ; | 

RULE. When there is gain per cent. add the gain per cent. to 
1007. but when there is loſs per cent. ſubtract as much as you loſe per 
cent. from 100. the ſum or difference is the third number in the rule 
of three. | 

E. 1. Bought 240 yards of cloth, at 145. 6d. per yard, and fold it 
2gain at 185, per yard; what did I gain by the whole? 


64. ) 240 yards, at 145. bd. 240 yards, at. 18s, 
14 18 
3360 2]0)43210 
— | 216 Sold for 
210) 345810 © „get + +1274 Col 
{. 174 Con | Anſwer 4271. Gained 


Again, 


- _- Ov ow. — — — — —— — [H— 


136 LOSS AND GAIN. 


Again, anſwered by a practical method at the end of practice; 


ſec ſection XVI. 
Thus, 240 yards at 18s. od. = 2167. Sold for 
240 ditto at 14s. bd, = 2746. What coſt 


Anſwer [. 42 42 Gained thereby, as above 
Mr. Vyſe's anſwer, in his Key to the Tutor's Guide, is 1024. 


E. 2. If 276 ſodders of lead, each 194 hundred weight, be ſold for 
256/. at 5 months credit, and I gain 11/. per cent. per annum; the 
queſtion is, how much the whole colt ready money ? 

{. 100 
+11 
111 Amount 
{- {+ L. 
0 


Then, if 111 $056 22. $00 2 82 


74 #5; Anſwer 


E. 3. If by ſelling cloth, at 55. per ell, I gain Sl. per cent. what 
ſhall I gain per cent. if I ſell the ell at 6s. 34 ? 
Firſt, 100 8 = 1080, amount; then, 
, * 1 KK 4 
As 5 : 108 : 6 3 : 13; From which 
Subtract 100 


Remains 35 Anſwer 
debſter. in his Arithmetic, makes the anſwer only 10ʃ. 


E. 4. s, per dozen I gain 71. 10s. per cent. how much ſhall I 
gain per cent I fell the dozen at 5s. 94? 


* 100“. + 71, 10s. = 1070. 10s. amount 
fn. J. 4. J. 8 


Then, T5 : 107 10 :: 3 9 : \ 193 12 6 Amount 
From which deduct 100 o 0 


Anſwer 23 12 6 
Mr. Stonehouſc's anſwer, in his arithmetic, is only 8. 125. 6d, 


E. 5. Suppoſe I ſell 500 deals, at 15d. per piece, and 9. per 
cent. loſs, what do I loſe by the whole quantity? 
- Firſt, from 100 


Take 9 
J. 3 4 
Then, © 97-2; '300.:\\2:* 31 3 34 6 M2 the 
price of the deals, at 15d, each, Subrrad 31 3 © 


Anſwer 3 1 94 
Mr. Dilworth's anſwer to this qucſtion in the ſecond edition of his 


arithmetic, is only 2. 16s. 2d. 


E. 6. A Mancheſter tradeſinan going to a fair, ſold Yaſtians for 
115. 64. the end, wherein was gained 151, fer ceñt. but ſeeing no other 
tradeſman had fo good, raiſed them, Ke the latter end of the 8 to 


125, the end; 1 demand what he gained per cent. by this laſt fale ? 
Firſt, 
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Firſt, 100 ＋ 15 = 1130. the amount; then, 
- 1 $640 J. J. d. 
As 11 6 : 115 :: 12 : 120 The amount per cent. 
.. 120 — 100 = 20l, per cent. anſwer. 
Mr. Hill's anſwer, in his arithm. page 289, is only 15. 190. 054.2. 


E. 7. Suppoſe I fell 1 hundred weight of hops, for 6“. 155. and 
gain 2 51. per cent. what would have been the gain per cent. if I had 
{old them for 81, per hundred weight? 
Firſt, 100 + 25 = 1250. amount; then, 
5 J. . 1 

As 6 15 : 125 2 8& : 148 2 114 Amount per cent. 
Then, 148“. 25. 1144. — 100 = 48. 25. 114d. Anſwer 
Mr. Walkingame's anſwer to this queſtion, in his arithmetic, page 
70, 3d edit. is = 29. 125, 7d. 3. ; 

Note. The reaſon of theſe errors in the above authors, in tec. 
tions of this fort, is by making the gain or loſs of 100. the ſecond term 
in the ſtating, inſtead of its amount (in caſe of gain) or deduQtion in 
caſe of loſs. Some of theſe queſtions have been remarked by other 
authors; but as my readers ſhould not be at a loſs to folve queſtions of 
this ſort, I thought it neceſſary to give them a place in this treatiſe. 
E. 8. If by ſending pewter to Turkey, and parting with it at 2524. 
per pound, the merchant clears cent. per cent. what does he gain in 


Holland, where he diſpoſes of the hundred weight for 8“? 
4. d. 


d. 
2 14 112 
8X7X2=112 2 
16 8 3) 224 
7 
r 744d. = 6s. 234. 
2 


Then from 8 o o 


11 13 4= 112 Take 5 19 9 


6 2224 


Rem. J. 2 0 this loſs, Anſ. 


—— 


2) 11 19 63 = 1123 Sold for at 
Turkey 

J. 5 19 9 What coſt him 
E. 9. Sold a repeating-watch for 530 guineas, and by ſo doing 


loſt 17 per cent. whereas I ought in dealing to have gained 20 per 
cent. then how much was it ſold under the juſt value? 


Firſt, 100 And, 100 
— 17 + 20 
83 120 
1 4 J. 3 \ 4 1. 
en, i : 100 :: 52 10 (=50 guineas) : 
75 , 1 7 3 37 


* . „ 4. 3 0 
Aguin, as 100 : 120 :: 63 547 : 75 18 o Worth 
52 10 o Sold for 


Anſwer 23 8 o Under value 
T | E. 10. 
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E. 10. Bought hoſe in London, at 4s. 3d. the pair; now taking 
the charges at an average to be 2d. the pair, and conſidering that I muſt 
loſe 12 per cent. by remitting the money home again, what do 1 gain 
per cent. by this article of trade? 


Firſt, 4s. 3d. + 2d. = 4s. 5d. prime coſt and charges, 
s, d. 4. J. 3 
TR, 3 5 : nao : ins 20 add 
Again, 100 — 12 = 881. 
J. J. 1 , 4. 
Alſo, as 100: 88 :: 135, 16 114 r: 119 10 114 The amount 
Subtract 100 © © 


* Anſwer, Gained per cent. 19 10 11% 


* 
XXVI. ALLIGATION MEDIAL, 


EACHETH how to mix or unite many ſimples, or particulars, 


into one mals or ſum, according to any price or ſum required. 


RULE. Multiply each quantity by its price; then . as the ſum 
of all the quantities, is to the ſum of the ſaid products, ſo is any part 
of the mixture, to the mean price of that part. 


PROOF. Find che value of the whole mixture, at the mean price 


or rate, and if it agrees with the total value of the ſeveral quantities 
at their reſpective prices, the work is right. 


EXAMPLE 1. A farmer would mix 24 buſhels of wheat at 6:. 
per buſhel, with 40 buſhels of rye at gs. per buſhel, what will a buſhel 
of this mixture be worth ? 


ET” TCD 


Buſs. 88 
Firſt, 24 multiplied by its price 6 = 144 Value of the wheat 
And, 40 ——— by ——— 3 = 120 Diu of rye 
64 Sum 264 
Then, if 64 : 264 :: 1 
I 


—ͤ— — - PP ee ee en 


64) 264 (45. 14 Anſwer, 
256 


8 9 AS 1 - 
* 45. 14d. = 198 grs. which mul 


4 tiplied by 64, the number of 
64)96(1d. buſhels —1267 2--4= 31684. 
64 ＋ 12 = 2645. proof. 
32 | 
1 
64) 12812 qrs. 
128 


— a E. 2. 


| 


t 


—Y 
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E. 2. An hoſtler mixed provender for his horſes, viz. 18 buſhels 
of oats at 25. 14. per buſhel, with 16 buſhels of beans at 4s. gd. per 
buſhel, and 1 3 buſhels of malt, at 36. 10d. per buſhel ; I demand what 

i 


à buſhel of this mixture is worth ? 


; bu, d. d. 
XxX = 05 
Firſt, $ 16 X 57 —= 912 
13 X 46 = 598 
Ad 289 * 3 2900 2: £ 
I 


47)1960(4 14d. 35 = gs. 34d. 33 Anſwer 


XXVIL ALLIGATION ALTERNATE, 


1 that by which the particular quantities of every ingredient in any 
mixture are found ; when the particular rates'of every one of the 
ingredients, and the mean rates, are given. 


RULE. 1. Place the rates of the ſeveral things one over another, and 
the propoſed price of the compoſition againſt them; then link the 
ſcveral rates ſo together, as that one greater than the mean rate, or price 
of the compoſition, may be coupled to a leſs ; then take the differences 
between the mean rate and the ſeveral prices, and place each of them 
2gainſt its yoke-fellow ; this being the reverſe of alligation medial, 
may be proved thereby. 


EXAMPLE 1. A grocer would mix ſugar of 10d. 5d. and 4d. 
per pound, ſo that the compoſition may be worth 6d. per pound, what 
quantity muſt he take ? 5 x 

4. 5 


10 2413 at 10 30 
6 5 T : at 116 Anſwer 

4 4 at 4 16 

n 11)66 


Proot 6 


Having linked the ſeveral rates, agreeable to the rule (whereby it is 
plain that theſe rates will admit but of one way of linking) then the 
difference between 6, the mean price, and 4, viz. 2, is placed againſt 
10, its yoke-fellow : the difference between b and 5 is 1, which is alſo 
placed againſt 10 its yoke-fellow ; and the difference between 6 and 
10 is 4, which, becauſe it has two yoke-fellows, is placed againſt 
them both, viz. againſt 5 and 4 ; fo that as oft as the grocer takes 
300. at 10d. he muſt take 4b. of cach of the other two forts to make 
up the mixture, 


T 2 Note. 


- 
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Note. The differences are not only the quantities, which anſwer 
the queſtion ; but any other numbers, in the ſame proportion as they 
are, will anſwer the queſtion as well. 


For 3 3 
All multiplied by — — — — — 3 
Produce the proportionals — — g9, 12, 12 


Theſe multiplied by 


Produce theſe numbers in the ſame ratio, 36, 48, 48 
and ſo on, in inhnitum. a 


7x0 4 


E. 2. A miller hath four ſorts of meal, viz. one ſort at 6s. 8d. 
another at 55. bd. the third at 4s. 4d. and the fourth at gs. Sd. per 
buſhel ; but he is defirous of mixing ſo much of each ſort together, 
that he may ſell it at 5s. per buſhel ; how much of each ſort miſt 
he take ? 


d. 480 316 80=1280 . The ſeveral rates being linked 
65 66 8 8 bb= 328 ( together, and their reſpective 
52 6 52= 312 5 differences placed againſt their 
44 © 20 44= $50” * yoke-fellows, as before, you will 
— — find 16 buſhels at Sod. 8 at 664. 
50 5]0)300[o 6 at 52d. and 20 at 44d. will 

77 proof 60 compoſe the mixture required. 


Note. Examples of this nature will admit of as many anſwers as 
there are different ways of linking together a larger price and a leller 
than the mean rate propoſed. | 


XXVIIL ALLIGATION PARTIAL, 


bs when the particular rates, the mean rate, and the quantity of 
one ingredient, is given, to find the quantity of all the reſt of the 
ingredients, This is called alligation partial, becauſe a part of the 
maxed ingredients only are given. 


RULE.. 1. Take the difference between each price and the mean 
rate, as in the laſt rule. 


2. As the difference oppoſite to the known quantity, is to the known 
given quantity; ſo is any other difference, to the quantity of its op- 
polite name. | 


EXAMPLE 1. A farmer being determined to mix 12 buſhels of 
wheat at 68. per buſhel, with rye at 45. barley at 3s. and oats at 25. bd. 
per buſhel ; I demand how much rye, barley, and oats, muſt be mixed 
with the faid 12 buſhels of wheat, ſo that the whole may be ſold for 
3s, 6d. per buſhel ? | 


424, 


* 


E 
E 
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fl 
d. 72 6 
| 1 . 
3 36 : 0 
* D b 
iT. Us 
| 1 F. 


Di 
3 ( fference 
6 
Diff. . 12 : 24 of rye To be mixed with 
. 5 : bo of harley 5 the 12 buſhels 

6 1 22 of and of wheat 

All examples belonging to this and the following rule, may be 
proved by the rule in alligation medial. 

Note. A compolition made of 6 buſhels of wheat at 7 24. per buſhel, 
12 of rye at 484,—20 of barley at 36d. and 6 of oats at god. per 
buſhel, will bear the mean price of 42d. or gs. 6d. per buſhel ; you 
muſt obſerve, that in this compoſition there are only 6 buſhels of 
wheat, but the demand is 12 buſhels ; therefore the proportion above 
is found thus : . 

As the difference annexed to the branch, is to the other particular 
differences, ſo is the given quantity to the ſeveral quantities required. 

To find how much rye, barley and oats muſt be mixed with the 12 
buſhels of wheat, ſay, if 6 buſhels of wheat require 12 buſhels of rye, 
what will 12 buſhels of wheat require ? Anſwer, 24 buſhels of rye. 
And by proceeding in like manner with the other mixtures, you will 
find their reſpective proportions as in the preceding work. 


E. 2. A tobacconiſt has by him 120/6 of Oroonoko tobacco, 
worth 2s. 6d. a pound; to this 4 would mix York-River ditto at 20d, 
and other inferior tobaccos at 18d. and 13d. a pound, as will make up 
a mixture anſwerable to 25. a pound; what will this parcel weigh ? 


Diff. Ib. dif. 
30} = — If 19 : 120 4; 
1 — — 4 = 6 


18 — — 6 
15 ( Gang — 6) * 19)7 20(37 44 U. of each of the 
57 other ſorts muſt be 
— mixed with 1206. 
150 ofthe quant. given, 
133 Anſwer. 


17 
E. 3. What quantity of gold, at 15, 16, and 18 caracts fine, 


muſt be mixed with 80 ounces of pure gold, viz. ſuch as is 24 carats 
line, fo that the compoſition may be 20 caracts fine? 
. . o. 


24 4-5 ＋2 211 As 11 : 80 :; 4 
20 330 1 al N 4 
* 5 | 
15 I hk 4\ 8 110320129 o. of 18, 15, and 
SY 10 carats fine, Anl. 
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XXIX. ALLIGATION TOTAL, 


S when the price of each ſimple is given, alſo the mean rate and 
quantity of the compound, to find how much of each fort will 


make that quantity. 


RULE. Say, as the ſum of the differences, to the quantity given, 
ſo is every particular difference, to its reſpective quantity. 


EXAMPLE 1. A brewer hath three ſorts of beer, viz. at qa, 
134, and 184. per gallon, which he would mix together, and the 
whole mixture to contain bo gallons; how much of each ſort muſt be 


taken that the mixture may be worth 10d. per gallon ? 
d. 35 8-j-3=11 "Ale 
10 I 5 1 Differences 
1 


1 


sum 13 
Sum. gall. 11 : 5047 > Þ | 
As 13 : bo :: | ET ETT EC 4 Per gallon, Anſwer 
13 - 45% 15 


gall, d. gall, d. 
PROOF. As 60 : 614 the value of the whole mixture :: 1: 10 


the mcan price given. 
E. 2. A mixture of wine is to be made up, conſiſting of 130 


quarts, from theſe hve ſorts, whole prices are 7d. 8d. 10d. 14d. and 
15d. a quart ; and the whole is to be fold at 12d. per quart ; how 


much of each ſort muſt be taken? 


Firſt way. Second way. 
Differences. Diferences, 
15 — 28 — 15 4+ 2=6 
d. . 4 _ 2 = 6 d. 14 | — — 5 
12410 c — — 2 12110 — — 3 
8 Ew 8 — 2 83 
7 _ 7 e ow 2 
Sum 18 Sum 1 
15 2 ＋ 4 L 5 = 11 
| d. \ 14 { 2 4 & = It 
Third way. 12 08 © n 5 
8 88 
7 8 
Sum 37 


Operation 
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Operation by the laſt way thus : 


11: 384+ quarts, at 15d. and 14d. 
As 37 : 130 «: per guar: Anfwcr 
5 : 17 5 qts. at 10d. 8d. and 7d. | 

Now as alligation anſwers not queſtions compleatly, that is, does 
not give all the anſwers ſuch queſtions are capable of; and, perhaps, 
not always thofe that fuit the occaſion ; I ſhall ſhew, for the fatisfae- 
tion of my ingenious readers, how this imperfection of common arith- 
metic is ſupplied by Algebra, and all the poſſible anſwers to any queſtion 
may be clearly and ealily diſcovered. | 


E. 3. A tobacconiſt hath three ſorts of tobacco, viz. one at 25. Sd. 
per pound, another at 20d. per pound, and a third fort at 16d. per 
pound ; of theſe he would make a mixture to contain-56 pound, that 
may be ſold for 22d. per pound; how much of each ſort mult he take 


a = the quantity of that worth 25s. 8d, = 92d. 
Let e = that at 20d, per pound 
y = that at 16d. per pound 


Then I 4 ＋ e ＋ = 56 

And 2 [32 ＋ 20e ＋ 160 = 1232 
1—4 3 le 56—4 

2— 32 4 4 | 20e + 160 = 1232 — 328 
3% 16 5 | 16e-+ 16y = 896 — 16a 
4—5 6 | 4e= 336 — 16a 

6 24 1 184-4 

3—7 8 ][ = 34 — 28 


Hence it is evident from the 7th ſtep, that the quantity Gignifed by 
a muſt be leſs than 21, and (by the Sth ſtep) greater than 93; that 
is, a may be any number between 21 and 94 ; whence 12 anſwers 
flow from the limits of à only, and by proceeding with each fingle 
value of a, all the anfwers in whole numbers may be obtaincd. 


If there be more than three quantities concerned in the queſtion, the 
work will be more large; becauſe the limits of all the quantitics above 
two mult be found. | 


E. 4. A vintner would mix four ſorts of wine together, viz. one 
worth 75. 4d. a ſecoud worth 4s. 7d. a third worth 36. 8d. and a 
fourth worth 25. gd. per gallon ; how much of each fort muſt be 
taken to make a mixture of 63 gallons, to be ſold for 55. 64. per gallon 
without lofs ? 4 


4 „ 

1 7143 

4 8 

Firſt, let 1 f chat quantity worthy 3 8 34 
; z & N 

The mean tate 5 6 © 


* 


Then 
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Then 1 la Te TOT 

And 2 304 che 40 ＋ 32 4158 
1— 4 3 e TAS 63 — 4 

2 — 88a 4 55e ＋ 44 ＋ 33% 4158 — 882 
3 X 33 5 | 33e + 33) ＋ 33) = 2079 — 334 
4 — 5 6 | 22e-þ 113 = 2079 — 334 

| ba? ©, | 7 | ge +y= 189 — 3a 

3X 55 8 55 55) T 55% = 3465 — 55a 
— g | 11y-- 224 = 334 — 693 

Q 2-11 | 10 % + 2 34 — 63 

Suppoſe | 11 [a=22. Then 34 = 110, and 34 = 66 
per 7th 12 | 2e+y= 189g — 34 2 79 

12 — 2c 13 |= 79— 2c 

per 3d 14 e ＋ tu=63g3—a=41 

14 — e 15 |y+u=41—e 

15 — 13 16 [ e — 38 


From the ſeventh and tenth ſteps it appears that the quantity de— 
noted by a, muſt he leſs than 37, and greater than 21; whence 16 
anſwers flow from the limits of a. Then if à be put = 22, by the 
13th and 16th ſteps it appears e = 39, , andu=1 ; and thus 
proceeding with each ſingle value of a, above 120 anſwers may be found 
to this queſtion in whole numbers; in fractions, infinite. 


—_ CC MACE 


e in finding the true ſum or value of one country 
coin, &c. equivalent to any given ſum or value of that of another 
country. 

The par of exchange is fixed, and ſtandard value of foreign coins, &c. 
expreſſed in ſterling money of our own; it is fo called, becauſe in 
exchange, one equal value for another is given. 

The courſe of exchange is the current price, and is always unſettled, 
being ſometimes above, and ſometimes 3 the par; according to 
the various circumſtances and accidents of trade, and nations. 


Money in the bank of other kingdoms, is finer, or purer than that 
which is current, the difference of value in each is called Agio. 
As it would be endleſs to treat of every kind of exchange, I ſhall 


only give a few examples of the exchange of England, with a few of 
the chiet countries in Europe. 


Firſt, with FRANC E. 


« *F . — 
At France, ae:ounts are kept in | 12 Denier) | {'(Sdl 
livres, ſols, and deniers, exchange | 20 Sols make one Livre 
8 Crown 


* made by the French crown, | 3 Livres 
whole par is 45, 6d, ſterling. 


Firſt, 
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Firſt, to change French money into ſterling, 


RULE. As 1 crown is to the given rate, fo is the given French 


ſum, to the ſterling required, 


Sccond, to change ſterling money into French, 
As the rate of exchange is to one crown, ſo is the ſterling 


ſum, to the French required. 


The ſame rule muſt be obſerved with moſt of the follow- 


ing countries. 


EXAMPLE 1. What ſter- 
ling moacy mult 2 merchant pay 
in London, to receive in Paris 
2000 crowns, exchange at 54d, 
per crown ? 


Anſwer /. 450 


What number of crowns 
muſt be paid in Paris, to receive 
in London 450/. exchange 54d. 
per crown ? 


Anſwer 2000 Crowns 


E. 3. Change 640 crowns, 
12 ſols, 8 demiers, at 30d. per 
crown, into lterling ? 

"A d. c. fols. den. 
If z : 36 e 1 


3 3 
3 1920 
20 20 
60 38412 
12 12 
720 460952 
50 
2765712 
2304750 
72100 2581331123585 14. = 
216 149“. 75. 
1 8 74% 75 
421 
360 
613 
570 
313 
260 
131 
72 
592 
Is”. + 
7 2]0)230]5(3 
216 
20 


E. 4. Change 1490. 75s. 74d. ſterling, into French crowns, ex- 


change at 56d. per crown? 


c. fols. den. 
74 : 640 19 8 Anſwer 


Second, 
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Second, with SPAIN. 
They keep their accounts in piaſters, reals, and maravedis, and cx- 
change by the piaſtre, whoſe par is 48. 6d. ſterling. 
4 Maravedis vellon, or 23 —_ 
ravedis plate 
81 Quartas, or 34 mar. vellon make one Rial vellon 
16 Quartas, or 34 maravedis plate Rial of plate 
8 Rials of plate Piece of eight, or dollar 


Quartas 


N. B. A Rial vellon is 57 of a rial of plate, and 7; of a piaſter. 


E. 5. Change 63o!. into Spaniſh money, exchange at 5od. per 
picce of 3 ? 
" —_— J. pieces. 
As 50 : 1 :: 630 : 3024 the Anſwer 


E. 6. Suppoſe Spain draws upon London for 3024 pieces of 5, 
what flerling money will this draft amount to, exchange at 30d. per 
picce of eight? 

piece, d. pieces, 50 
| As x : 50 :: 3024 : 630 the Anſwer 

E. 7. If I pay in Seville 1426 pieces of 3, 4 rials, 26 maravedis, 

what may I draw my bill for at London, exchange at 5444. per piece 


of eight? 
p. d. „ . . 1 
If x : $44 :: 1426 4 26 : 322 9 41 Anſwer 
Third, with IT A L . 


In Italy they keep their accounts in livres, ſols, and deniers, and 
exch. by the piece of eight, or dollar, which is equal to 4s. bd. at par. 


12 Deniers Sol 
20 Sols 1 Livre 
Livres ä i Genoa 
18 Piece of 2 at ; 
6 Livres a Leghorn 


At Florence the exchange is in ducatoons, and at Venice by ducats, 
divided as follows, viz. 
6 Solidi make one groſs, and 24 groſs one ducat. 


E. 8. Suppoſe there be owing me, by a correſpondent at Genoa, 
640 dollars, how much ſterling does it amount to, exchange at 32d. 
per dollar ? 


aol. d. dal. Again, by Practice. 
C ͤ„ 4 
= 4 00 41 640 at 4 4 
2 o 4|;;| 128 
: 2 10—13—4 
1233280 


Anſwer Len 38 13 4 as before 


2]0) 27713—4 
Anſwer /. 138 13 4 | E. g. 
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E. 9. A merchant remits 138/. 195. 4d. ſterling to Genoa ; how 
many dollars mult he receive there, exchange at 32d. per dollar? 


4. dollar. 1 

As 52 : I 27 128 13 4 
20 
2773 
12 


52) 332800640 Dollars, Anſwer 


Note. In St. George's bank at Genoa, accounts are kept in piaſters 
or pezzocs, which are divided into ſolidi and denarii, as the pound 
ſterling. —Some merchants keep their accounts in lires or liras, ſo- 
lide, and denare, divided as before; this money is only one-hlth in 
value of the bank money. 

To change current gnoney into bank, and bank into current, they 
mult be proportioned thus; As 100 with the agio (that is the diffe- 
rence) added to it, is to 100 bank, ſo is any given ſum current, to its 
valne in bank: and as 100 is to 100 with the agio added to it, ſo is 
the bank money given to its value current. 


E. 10. Change 110 guilders 12 ſtivers current, into bank florins, 
agio 5 = 4 per cent ? ; 
guil. guil. guil, ff. guil, fl. gr. pen. 
As tog : 100 :: 110 12 : -106 6 1 © theanfiwer 


E. 11. London is indebted to Genoa in 17 10l. 16s. 44. for how 
many pezzocs may Genoa value on London, exch. at 744 f. per pezzoc? 


a pex. 6 Pex. 
As 475 : 2 :: 1710 16 4 : 8644 the aniwer 


E. 12. Change 8644 fer. 25. 6d. into ſterling money, exchange 
at 4734. per pezzoe ? 
8 pex. 1 
As 1. 2 . 4795 :: S644 1/0 16 46. 
Fourth, with PORTUGAL. 

Accounts are kept in Portugal in milreas and reas, and they ex- 
change by the milrea, which London gives from 55. to 6s. gd. for 
the fame. 

400 Reas make one cruſadoe, and 1000 reas one milrea, 


E. 13. A merchant at Lilbon remits to his correſpondent in Lon- 
don 500 milreas, exch. at 5s. 6d. how much ſterling mult he receive? 


55. | 3] 500 at 33. bd, mM. „ <& m. 
r 
6d. [| 123 12 
12—10 
3 60 
Anſwer (. 137 10 | 500 
1233000 
Or by the rule of three. 240) 27510 


ͤ—72ñüũ—2 


1.137 10 Anſwer 
v2 ; FE, 14. 


— —— — — 
— 


— 


| 
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E. 14. How many milreas will 1566“. 6s. 64. amount to, exchange 
at 64d. per milrea ? 


4. mil, „ 
„„ 77: 2506.66 
20 
31326 
12 


5873—5 


8) 46000 
64 — 


$) 5750 


= 46 


1000 


8) 46989 —6 ö 


— — 


Anſwer 3873 milr. 718 $-reas 718—6 
Fifth, with HOLLAND, FLANDERS, and GERMANY. 


In theſe countries their accounts are kept, ſometimes in pouych, 
ſhillings, and pence, as in England, and ſometimes in guilders, livers, 
and pennings. In Holland and Flanders the money is diſtivguilhed 
by the name of Flemiſh ; exchange being made with London from 308. 


to 388. Flemiſh per pound ſterling ? 


8 Pennings ( Groat To change Flemiſh money 
2 Groats Stiver into ſterling, and on the con- 
6 Stivers 2 | Shilling trary, ſterling into Flemilh, 
20 Stivers 3 Flor. or guilder is the ſame with that of 
23 Florins = \ Rix dollar France, only what was French 
6 Florins > | Pound Flemiſh there will be Flemiſh here. 


1 © 
5 Guilders _) | Ducat 


E. 15. A merchant in Rotterdam remits 282/. 5s. 9d. Flemiſh, to 
be paid in London, how much ſterling money mutt he draw for, ex- 
change at 345. 4d. per pound ſterling ? 

5 of 


1 

„„ r 
12 20 
412 5045 
a 12 


qo BY bs 
412)67743(164 8 543 342 Anſwer 


E. 16. Suppoſe a merthant delivered in London 1640. 8s. 53d. te 
receive the value at Amſterdam in Flemiſh money; how many pounds 
mult he receive there, exchange at 345. 44. Flen!1ſh per pound ſterling? 

£: a n x I 

A : 34 4: 264 8 5+ 3 85s 3. 3 the aniva 

To reduce Flemiſh pounds, ſhillings and pence, into guilders. 

RULE. Divide the whole ſum when reduced into pence Flemiſh 
by 40 (the number of pence in one guilder) and! the quotient will be 

guilders ; 
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: guilders ; the remainder (if any) divide by 2 (the pence in one liver) 
and the quotient will be ſtivers. 


E. 17. In 423. 8s. Flemiſh, E. 18. In 2540 guild. 8 ſtivers, 


how many guilders ? how many Flemiſh pounds ? 

. guil. fliv. d. 

423 8 2540 8 = 16 
20 40 

$465 WA" 
* 12101616 
4001010140 2Jo) 8468 
— il, fliv. 
2540 23282340 8& Anſwer J. 423 8s. Anſwer ' 


Sixth, with VENICE. 


Money of exchange here is always underſtood to be ducats in bank, 
which 15 imaginary, 100 whereof make 120 ducats current mouey ; 
{) that the difference betwixt bank and current money is an agio of 
201. per cent. though the brokers have invented another agio to be 
added, which is more or lefs, according to bargain. : 


' The courſe of exchange of a ducat of the bank of Venice is from 45 
' to zod. ſterling. | 


E. 19. Venice draws on London for 2350 ducats banco, exchange 
at 47d. per ducat, 5 much 3 money will pay the drauglu ? 
its . t, 


„ 
As 1 : 47 :: 2330 : 400 4 © Aniwer 


N Seventh, with POLAND and PRUSSIA. 


Dantzic and Koningſberg, exchange with London by way of Am- 
ſterdam and Hamburgh ; 270 Polith groſch being equal to 1/, groſs 
banco in Holland, 110 Poliſh groſch being equal to 1 rix-dollar bance 


ot Hamburgh. 


0 18 Penningen ? Groſch 
3 Gro'ch D:tkin 
2 Ditkins Sixer 
1 ee 0 make one \ 2 Halber 
4 Arch de Halbers Florin or guilder 
3 Florins or guilders Current 
4 Gilders J (Specie ol * 


E. 20. Change 2342 florins into ſterling money, 270 groſchi Poli, 
per pound Flemiſh, and 345. 4. Flemiſh per pound ſterling? 


N. Flor. 

5 rn: #948 

ls 

2 30 

n — „* 

5 2710) 702600200 4 34 Fleniith 

ö 8 J. 2 2 

1 Again, as 34 4 : 2 :: 260 4 $52 

e Or, as 1648 : 1 :: 249813: 131“. 115. Sad. Anſwer 


Eighth, 
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3 Copecs 2 c Altine 2 Polpolitons } 2 ( Poltin 
10 Copecs | 3 Grievener | 2 Poltins I Rubble 
25 Copecs » © Polpoliton | 2 Rubbles « C Ducat 


The Ruſſian rubbles are converted into florens current money of 
Amſterdam, and the current into bank money, according to agio of 
three or five per cent. and bank money into ſterling, according to agio 
of three.or five per cent. and bank money into ſterling according to the 
courſe of exchange between England and Amſterdam. 


E. 21. In 6420 rubbles, 42 copecs, exchange 122 copecs per rix- 
dollar current, agio 3 per cent. and 34s, 6d. Flemiſh per pound ſter- 
ling, how much ſterling money ? 

6420 42 
X100 
122) 642042(5262 77 Rix-dollars 
10 


—— 


320 
244 


5262 771 Rix-dollars 
X24 


75 10525 112 


| 2031 72 
Fl. cur. Flor. ba. — 

As 103 : 100 22 13156 772 
Or, as 12566 : 100 :: 1605105 : 12773 3223 Flor. ba. 
Now 12773 5451 X 40 = 510935 4344 Pence 
And 345. 6d. = 414d. Then, 

d. FA mM d. = J. 4. d. 
As 414 : 1 :: 510935 4494 : 1234 2 10; Anſwer 


Ninth, with IRELAND. 


In Ireland they keep their accounts in pounds, ſhillings, and pence 
Iriſh, divided as in England : but having no coins of their own, they 
are ſupplied by the different countries with which they traffic. 

ie par of exchange between England and Ireland is 1007. ſterling 
for 1080, 6s. 8d. Iriſh ;- or 15, Engliſh for 13d. Iriſh. 

The courſe of exchange is from 5 to 12 per cent, according to the 
balance of trade. | 

E. 22. Dublin draws upon London for 3701. 75s. 3d. Iriſh ex- 
change at 12 per cent. how much ſterling muſt London pay Dublin to 
diſcharge this bill ? 


FFlorins current 


1 4 L. A -.. 
8.1125 32... 260+2* 2 r 
7 Fg * 77 4. 


4. . A . 
Or, as 26880 : 100 :: 8888700 : 330 13 74 2488 Anſ. 
| ] 23 
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E. 23. London remits to Ireland 330. 13s. 75d. ſterling ; how 
much Iriſh muſt London be credited with, exchange at 12 per cent ? 


. . 13 1 N 
As 100: 112 :: 330 13 74 : 370 7 3 the Anſwer 


Tenth, with AMERICA and the WEST-INDIES. 
Accounts are kept, and the money divided, as in England; their 
money is called currency. 
The ſcarcity of caſh obliges them to ſubſtitute a paper currency for 
carrying on their trade; which being ſubje& to caſualties, ſuffer a 
very great diſcount for ſterling in the purchaſe of bills of exchange. 


E. 24. Philadelphia is indebted to London 4168“. 16s. 1044. 
currency, What ſterling may London reckon to be remitted, when the 
exchange is 150 per cent? 

J. 8 1 
As 150 : 100 :: 4168 16 104: 2779 4 7 Anſwer 


E. 25. A, at Paris, draws on B, bf London, 1200 crowns, at 
5 5d. ſterling per crown; for the value whereof B draws again on A 
56d. ſterling per crown, beſides commiſſion 4 per cent. Did A gain 
or loſe by this tranſaction, and what? 


J. 5. FA 4 8 
If 100 : 10 :: 275 : 27 6 the commiſſion 


Then 27 51. ＋ 11. 75. 6d. = 2761, 75. 6d. 663 30d. 


Therefore, as 56d, : er. :: G66330d. : 1184 44 crowns 
Conſequently, 1200 — 1184 4} = 15 44 crowns, A.'s gain, Anſwer 


E. 26. V, of Amſterdam, draws on X, of Hamburgh, at 654. 
Flemiſh per dollar, of 32 fols Lubeck ; and on Y of Nurembergh, at 
70d. Flemiſh per florin, of 63 crutzers current. If V has orders to 
draw on X, in order to remit to M at the ſaid prices, how would run 
the exchange between Hamburgh and Nuremberg ? 


| 4. oli. 6 
As 67 : 32 :: 70: 33 37 Lubeck, per florin, anſwer 


E. 27. M, of Amſterdam, orders N, of London, to remit O, of 
Paris, at 54d. ſterling per crown, and to draw on P, of Antwerp, for 
the value, 33. Flemiſh per pound ſterling; but as ſoon as N received 
the commiſſion, the exchange was on Paris at 5444. per crown; pray 
at what rate of exchange ought N to draw on P to execute his AE 
and be no loſer ? 


d. a. d. 4. 


. 9. 1 
If 54 : 33 6 :: 544 : 398 1 = 33 


2 ** Flem. an, 


At 
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* 2 1 E : . 
length tlius, az 54 33 6. : "ot 
| 2 | 2 


108 402 109 


109) 43416 (398d. 3; Anſwer 
327 


XXXI. Compariſon of WEIGHTS and MEASURES, 


S when the weights or meaſures of different countries are compared 
together; and is a very necellary rule (of great importance to the 
merchant) to be acquainted with. 
RULE. Place the numbers alternately under each other, in two 
| n columns, ſo that there may not be found in either co- 
umn two terms of one kind; then the numbers in the leſſer column 
muſt be multiplied together for a diviſor; and the numbers in the 
greater column, where the odd term is, for a dividend ; the quotient 
will be the anſwer. The work niay often be abridged by throwing 
out numbers that are alike in both columns. 


EXAMPLE 1. If 6 pounds of ſugar be equal in value to pounds 
of raiſins; 5 pounds of raiſins to 4 yards of ribbon; 10 yards of 
ribbon to 40 nutmegs, and 7 nutmegs to 18 pence ; what is 3 pounds 
of ſugar worth ? | 


* Sugar 7 Raiſins | Then, per rule, 7 
5 Raiſins 4 Ribbon 4 
10 Ribbon 40 Nutmegs 29 "nd 
7 Nutmegs 18 Pence | * 40 
— Z Sugar 
And 6 1120 
| 18 
— 160 
— J 20 | 
10 5 "INE 
= 2100) 604180 (28 
42 
Sack | 187 
. * 8 «>.> ' 168 
Anſwer 28 2% pence 16 


e 


© 
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E. g. If 100 . at Copenhagen be equal to 800b. at Rome, and 
100 lb. at Rome be equal to 11416, at Madrid; how many pounds at 
Madrid 3 to 180lb. at Copenhagen? 


100 = Jo Then, 80 X 114 » 180 — 1641600 
100 = 114] And 100 X 100 = 10000 

180 

Alſo 10000) 164 1600 (164 & pounds, the anſwer 


E. 3. Suppoſe 10016, of Portugal be equal to 92 &. of Antwerp, 
and 100 l. of Antwerp be equal to 110 b. at Lyons; how many 
pounds at Lyons are equal to 60 W. of Portugal? « » 

100 92 | Then 92 Xx 110 X 60 = 607200 

100 110 And 100 X 100 23 10000 


Alſo 10000) 607 200 (bo e pounds, the anſwer 


XxX” P o ir 


OR, 
THE RULE OF FALSE, 


. f 

| fo called, becauſe we ſuppoſe, or make a poſition of ſome uncer- 

tain numbers, in order that by reaſoning from them we may gain 

the true number ſought ; and becauſe thoſe poſitions are altogether at 
rzndon, or adventure, the rule is alſo called falſe. 

The uſe of this rule, before the common knowledge of algebra, 
was much more confiderable than fince ; becauſe that art ſupplies 
theorems for reſolving all kinds of queſtions in this rule in a better and 
more curious manner than here. 

Some authors have entirely diſcarded it, and others poſtpone it, is 
obſolete, and of little uſe ſince algebra; but, in my opinion, it is a very 
good approximation, and in exponental equations, as well as many 
other things, ſucceeds better than any other method, and is very uſe- 
ful in ſolving many intricate problems, not only in arithmetic and 
algebra, but in the more abſtruſe parts of the mathematics (as Mr. 
Emerſon remarks in his Cyclomatheſis, page 151) where he ſays, in 
many difficult problems, there is hardly any other way to come at a 
ſolution, but by this method of trial and error. 

ueſtions in this are performed by one or two ſuppoſitions ; if by 
one, the rule is ſaid to be of ſingle poſition ; if two ſuppolitions are 
neceſſary, it is called double poſition. 


SINGLE POSITION. 


RULE. Make choice of ſome ft number, and proceed with this, 
according to the nature of the queſtion, as if it were the true number, 
and if you find the reſult either too much, or to little, you may then 
hnd the anſwer by the rule of three, viz. 1 
| X 7 $ 


154 SINGLE POSITION. 


As the reſult of this poſition is to the poſition, ſo is the given num. 
ber to the number required. enn 

EXAMPLE 1. What ſum is that, of which the half, third, and 
ſourth, makes 5 201 


Suppoſe the ſum to be 96 Then, if 104 : 96 :: 320 
Then the Z is 48 520 
— 3 is 32 5 
5 e 3 192 
8 480 
Reſult 104 N 
. 104) 499200480 Anſ. 
416 
For the half of 480 = 240 
The third - - = 160 032 
And the fourth = 120 — 
0 


Sum =— 520 Proof 


E. 2. A, B, and C, buy a-parcel of timber, which coſt 480, and 
it is agreed that B ſhould pay a third part more than A, and C a 
fourth part more than B ; what ſum muſt each pay ? 
Suppoſe A pays 2 3 : 12 As ſhare 
Tnen Bs part is 4 Then, as 12 : 48 14 : 16 Bs ſhare 
mad'Ts! - - 5 5 : 20 Cs ſhare 


' Reſult - 12 J. 48 Proof 


E. 3 A ſchoolmaſter being aſked how many ſcholars he had, 
anſwered, if I had as many, half as many, and one-fourth as many, 


I ſhould have 198; how many had he? 


Suppoſe he hal 16 If 44 : 16 :: 198 
Then, as many 16 16 
Half as many - - 8 1188 
 One-fourth ditto - 4 198 
sum 44 168072 Scholars + 
4403 Anſwer 


E. 4. An old woman of above threeeſcore and ten, 
Has buried four huſbands, and married again 
To Jerry the mugman, a baghiper rare! 
And none can with him for his muſic compare ; 
The muſic he play d pleas'd the old woman muck, 
Till ſhe hopp'd, and fhe caper'd about without crutch, 
Though wrinkled and withcr'd—no tooth in her head, 
Yet money ſhe had, and ſhe got married: 
To his bagpipes ſhe mod d, with one ſoot in the grape, 
For all her delight was a hnſband to have ! | 
The ſum of both ages one hundred years are, 
Wanting five ; —and one-fourth of her age I declare, 
It the age of the huſband ;—now Yo youll find 
| The bagpiper s age, with lis ſpouſe's ſo kind, | 
| Suppoſe 


DOUBLE POSITION. 
Suppoſe the wife's age to be 60 


Then the Huſband's will be- — 13 
ud 24. 5 Sum 75 4 — 
Then, as 75 60 :: 93 The ſum of both their ages 
= 75) 5700{76 The wife's age 
Then, perqueſtion, 76 ＋ 4 = 1q The huſband s age 


Proot 93 


E. 5. A man overtaking a maid driving a flock of geeſe, faid to 
her, How do you do, ſweetheart ? where arg you going with theſe 80 
geeſe? No, Sir, {aid ſhe, I have not 80; but if 1 had as many more, 
half as many more, and 20 geele beſides, I ſhould have 80; how 
many geeſe had ſhe ? 


Suppole ſhe had 20 | Then 80 As 50 : 20 :: bo 


Then as many 20 — 20 bo 
Onc-half as many 10 — 310) 1200 
bo — 
Sum 50 24 Her flock, Anſwer 


XXXIIL DOUBLE POSITION, 


15 when two ſuppoſitioffs are uſed, becauſe here the numbers cannot 
be parted to find the anſwer as before; therefore, when we make 
two ſuppoſitions, and miſs in both, obſerve the nature of the errors, 
whether they be greater or leſs than the number propoſed ; and ac- 
cordingly mark them with the ſigns or — ; and place them againſt 
their proper ſuppoſitions; but if with cither of the ſuppolitions we 
find the number that anſwers the queſtion, the work is done. 

When the errors are equal, and have uulike ſigns, half the ſum of 
the ſuppoſitions is the number ſought. | 


RULE. As the difference of the errors, if alike, or their ſum, if 
unlike, is to the difference of the ſuppoſitions; ſo is either ol the 
errors to a fourth number, which added to the ſuppoſition over-againſt 
it, if leſs, or ſubtracted from it, if more, gives the number fought, 


EXAMPLE 1. A man agreed to thraſh bo buſhels of corn, part 
of it wheat, and part oats, at the rate of 2d, per buſhel ior the wheat, 
and 12d. for the oats; at laſt he reccived Ss. for his labour ; how 


much of each did he thraſh ? 


Suppoſe there were 30 buſhels of wheat, price 00 pence 
Then there are 30 bulkels of oats, price 45 pence 


Too much - - 105 


There ſhould only be- - 96 „ 
Firſt error - +9 | 
X 2 


156 DOUBLE POSITION. 


Again, ſuppoſe 20 buſhels of wheat, price = 40 penet 
Then there will be 40 buſhels of oats, price = 60 pence * 


Too much - 100 
— 
Second error - = + 4 


Sup. er. 
30. 9 Then 180 Alſo g 
20 *4 — 120 —4 
180 120 | 60 Diff. of prod. 5 Difference of the 
errors 
Therefore 5) 60 | 
22 P R O OF. 
12 bu. of wheat WE 4... 
Conſequently there is 48 Ditto oats 12 at 2 = 24 
4 4 SS And 48 at 1Z 2 72 
Total 60 | : — 
Sum 96 = 8s. 


E. 2. A gentleman finding ſeveral beggars at his door, gave each of 
them 3d. a-piece, and had 5d. remaining; he would have given then 
_ 44. a-piece, but wanted 7d. to do it; how many beggars were there ? 


Suppoſe the No. of beggars 14 And 14 
| 2 = 
42 56 
E 2 1 | 
His money 47 49 His > alſo 
| 5 47 
F The firſt error ＋ 2 
5H Again, ſuppoſe the number to be 10 And 10 
| | 3 * A 
J 70 
2 2 
35 ED 
_33 
Second error — 2 
Sup, er. . 
14 2 WH 
- 10% 2 2 20 
20 28 3 Sa 


12 Beggars, the Anſwer 


E. 3. Double my money for me, ſaid A to B, and I will give 
thge 6d. out of the ſtock, with the remainder ; he applied in like man- 
ner to C, with equal ſucceſs, and gave him alſo 6d. he repeated this 
propel to D, and then 64, was all he had to give, Pray what ſum 

ad he to begin with? 


4 Suppoſe 


” * 
- N 
8 
1 
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Suppoſe he had 10d. Again, ſuppoſe he had 5d. 
Then ro + 10 = 20 | Then * 27 7182816 
Alſo go — b 14 | 14 — 6 = 8 | 
14 + 14 = 28 8 + 8 = 16 
28 — 6 = 22 | ib — 6 = 10 | 
ge + 22 = 1; | 10 ＋ 10 = 20 a 
44 — 6= 3 20 — 6 = 14 | 
Too much Too much alſo | 
Sup. er. 1 
10 38 Then 38 266 a f 
75 14 14 140 * 
266 140 24) 126 (524. Anſwer | 
120 | 
1 1 
N LR, | 
24) 244 \ | 
E. 4. When firſt the marriage knot was tied | | 
Betwixt my wife and me, if #1 
My age did her's as far exceed, Thea (per quel: 7 13 | j 
| As three times three doth three; 7 89898 - 
But when ien years, and half ten years, 13 _ 3 52 N 28 | 
IWe man and wife had been, Fr =: + 2 2 un b 
Her age came up as near to mine . X $4 TE 30 S. | 
As eight is to ſixteen. — | "BE * 
Whet both our ages was, I pray, F _— 
Now tell me, on the wedding-day? if TY y 
Again, ſuppoſe her age to be = — 17 Sup. er. 
Then (per queſt.) he will be 19 X 3 2 31 13_ 2 
17 ＋ 10 +5 = - - 92 172 
51 ＋½ 10 OE 382 06.2 Sab. — 
W 34 26 


Second error ＋ 2 
2 34 Then 15 x 3 — 45 years, his 492 when married 


2 26 15 o ＋ 5 = 30 her age 22 the time pro- 
== 45 + 10 ＋ 5 bo his age poſed 
4) bo 


I 15 Years, her age when married 


For, as d : 16 :: 30 
30 
8480 
u 5 Proof 


8 Note. Yon may obſerve, that when the errors happen to be ike | 
1 in quantity, but unlike in quality (as in the above ſolution) the anſwer 
may be more eaſily obtained than by proceeding as above (as I hinted 
c 

| at 


— —— En — As. — — * 5 


— — — — . ů— G — 


— 
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at the beginning of this ſection) for in ſuch caſe, half the ſum of the 
ſuppoſitions will be the number ſought, as in this ſolution the ſum of 
the ſuppoſitions 13 ＋ 17 = 30, half whereof is 15, the ſame as above, 


EXAMPLE 5. | 

A farmer with a plowman doth agree, Whereby the maſler nothing is to give, 
That 30 days his ſervant he ſhould be; Nor has the ſervant any to receive. 
Each day he wrought the farmer is to pay How many days he wrought I do de- 
Him 16 pence ; but when he was away, mand, 
Five groats he is for each day to abate, And how many he play'd I'd under- 
The time expired, they their accompls da fand. 

flate, | d. 
Suppoſe he wrought 15 days, his wages at 16d. per day = 240 ? ſub 
Then (per q.) he was idle 15 da. which at 20d. per day = 300 3 bt. 
1 


Firſt error, too little 60 


Again, ſup. he wr. 20 days, his wages at 16d. per day = 320 


Then (per q.) he was idle 10 days, which at 20d. per d. = 200 


Second error, too much ＋ 120 


Sup. er. | 
15 5 60 Then 60 1800 
20 120 120 1200 
* — —— days. hours. 
1200 1800 1810) 3o0lo 6 8 the Anſwer 


E. 6. A thief breaking into an orchard, ſtole from thence a certain 
number of apples, and at his coming forth he met with three men, one 
after another, who threatened to accule him of theft; and, in order to 
appeaſe them, he gave unto the firſt man half the apples he had ſlolen, 
who returned him back 12 of them ; then he gave unto the ſecond 
half of thoſe he had remaining, who returned him back 7 of them ; 
and unto the third perſon he gave half the reſidue, who returned him 
back 4; at laſt getting ſafe away, he finds he has 20 leſt. How n any 


had he at firſt ? 


Suppoſe he had - - 60 Again, ſuppoſe he hal- 92 
Gave the firſt 30 —12 = 18 Then, 46 — 12 = 34 
Remains - 42 | Remains '' = 58 

Gaye the ſecond 21 — JT —= 14 29 — 7 22 
Remains - 28 Remains 36 

Gave the third 14 —4 = 10 18 —4 = 14 
Too little 18 Too muck 22 

Should be 20 Should be - 20 

= ** 4 — - 
Firſt error — 214 Second error + 2 

Sup. 
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68, Then z 184 0 
e n *oþÞ 9 +120 
184 120 4 ) 304 


Anſwer '76 what he had at firſt x : 
Or, thus 60 ＋ 92 = 152, which + 2 = 76, the Anſwer as before 


E. 7. A man that was idle, and minded to ſpend 
Both money and time went to drink with a fnend ; 
He ſaid to his hoſt, if you'll now to me tend 
As muck coin as I have, then my fix-pence I'll ſpend. . 
His hoſt lent the money, his ſix-hence he ſpent, 
And having ſo done, to another houſe went, ö 
Where the ſame he requeſied, and the ſame ſum he ſſent: 
He went to @ third houſe, where, Landlord, cries he, 
Lend me as much money as here you ſee *, 
Which having received, his ſix-hence he ſpent, 
So all being gone home, the fuddle-cap went. 
To caſt up his rech nings; but his head aching ſore, { 


Le a — ⅛ 4 . r —— —— 
2122 £ XP o * 


He beg's you to do it, and he'll do ſo no more; 
What had he at firſt, and how much on ſeore ? 


nf 

* 
2 
5 


d. d. 
| Suppoſe he had  - 8 | Again, ſuppoſe he had 7 | Sup. er. 
| Then 8+ S 16| Then 7+7= 14|, 8 22 
| Alſo 16— 6 10 14 —6= 8 e 
10 ＋ 10 20 8＋8 = 16 — — 
| 20 —b = 14 ib—6= 10 1.5 hy © 6 
14 +14 = 28 OTE — 
| 28 — b= 22 20 —b = 14 
Too much | Too much | 


Then, 22—14=8, and 154 — 112 =42 *%* 42 = 3= 52 Answer 


E. 8. Gentlemen, of you I now muſt enquire, 
How the poll flood for the knights of our ire? 
The munber of votes, as I have ſeen, 

Was five thouſand two hundred and nineteen ; 
Which amongſt four was juſt ſo divided, 

As one the ſecond and third exceeded 

By twenty-two and four-ſcore, bating ſeven, 

| The fourth by no more than ſix-ſcore and ten: 
| Then how many votes had each candidate ? 
You cannot in finding much trouble your pate, 


„ Shewing what he had left. 


| | | Suppoſe 


260 DOUBLE POSITION. 


Votes. Holes. 
Suppoſe the firſt had - 2000 | Again, ſuppoſe the firſt had 1600 
The 24 2000 — 22 = 1978 The 2d 1600 —22 = 1578 
The 3d 2000 — 73 = 1927 | The 3d 1600 — 73 = 1527 
The 4th 2000 — 130 = 1870 | Theqth 1600 — 130 1470 
Too much 7775 Too much 6175 
Should be - $5219 Should be - - 5219 


— — 


Firſt error + 2556 Second error ＋ 936 


Sup. er. 

2 2556 Then 2556 — 956 ＋ 1600, and 4089600 

1600 * 956 Min 2177600 *.* 2177600 — 
— — | 1600 = 1361, the number of votes the firſt 

4089600 1912000 | candidate = 


The ſecond had 1361 — 22 = 1339 ; the third had 1361— 73 
= 1288; and the fourth had 1361 — 130 = 1231, votes, the anſwer. 


For 1361 + 1339 + 1288 ＋ 1231 = 5219 proof. 


E.g. There is a fiſh, whoſe head is ꝙ inches long; the tail as long 
as his head and half his body, and his body is as long as both his 
head and tail; I demand the whole length of the fiſh ? 


Suppoſe the body to be 12 inches 


Then 12 —2 +9 = 15 tail, alſo 15 +qg 24, too much by 12 
Again, ſuppoſe the body to be 14 inches 


Then 14 - 2 ＋-9 = 16 tail; alſo 16 ++ 9g = 23, too much by 11 


Then 12 168 
— 12 132 
o ) 36 

36 Length of the body 


And 30 —2+q = 27 length of the tail; thereſore 36 + 27 + 
9= 72, length of the whole ſiſh, anſwer 


E. 10. A fainter of ill and much ſame in the town, 
Had procur'd himſelf work for more hands than his um; 
He employ'd an aſſiſtant, to helþ him in part, 

A proficient in every branch of his art. 

Der a glaſs of good wine upon terms they debate, 
And the bottle was drained while they flate and unflate, 
For as plenty of Bacchus enlivening juice, 

Does moſt commonly projefts and whimfies produce; 
So when that their ſpirits grew warm with the liquor, 
Freſh maggots were flarted, and fancies grew quicker ; 


[Owl ow G&©9 Ot 


E 


The 
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were long in contriving what both ſides could eaſe, 

0, length the propoſals agreed on were theſe : 

For a lage year's feroice the man ſhould be d; 
Aud for every. day that he was full emþloy d 
Seven ſhillings per day ſhould his wages be paid; 
But for all ſuch as thoſe when he reſted or play d, 
He ſhould forfeit three ſhillings ; the year was compleat, 
Neither maſſer nor man was in each other s debt. 
Now, what time he neglefed, ye artiſts, is fought, 
find how muck for his maſter in fainting he wrought ? 


Firſt, ſuppoſe he wrought 100 days ; then 365 — 100 = 265 days 
he was idle 

Therefore, 100 & 7 = 700 3 

And. 265 23 771 | Subtract =95, too little 
Again, ſup. he wr. 108 days, then 363 — 108 = 257 days he played 


Therefore, 108 % 7 = 756 A f 
And 265 * 3 = 131 J Subtrat — 15, 100 little 


Sub. er. 
100 95 | Then 10260 — 1500 = $760. 
108% 15 And 95 — 15 = 80 . 8760 ＋ 80 = 1091 days 


— — he wrought, Ani 365 — 1094 = 2354 days 
10260 1500 idle, the anſwer © | 


For 1094 K 7 = 2554 X 3 — 7664 Proof 


E. 11. If 3 of my age be added to + thereof, and that ſum mul- 
tiplied by 4, that product divided by 8, and that quotient made leſs 
by 8, the remainder will be 14 ; what was my age at the time of mak- 
ing this queſtion ? 


Suppoſe my age to be 21 Again, ſuppoſe my age to be 27 
Then 21 Then 27 Sup, er. 
. KD 21,8 
n 3154 — 44 
14=4 18=z 216 84 
T 244 0+ 18=4 
28 30 
2X4 X 4 
8) 112 807 8 216 
14 M8. . 
15 Ws. 2 — 4088 
Too little + 9? Subr, Too little 10 Anſ. 33 Years . 
Should be - 14 x Should be 14 
Fiſt error 8 Sec. er. — 4 


Note, it will ſometimes ſhorten the work by making a cypher and 
unit the two ſuppoſitions. 
| L. 18, 
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E. 12. What number is that, which being multiplied by 6, the 
product increaſed by 18, and the ſum div. by g, the quot. will be 20 ? 


Firſt, ſuppoſe 30 to be the number ſought ; then 2— 14. 


= 10 2 ＋ 2= 22; but ought to have bcen 20; therefore the error 


is 2 in exccts. 
18 X 6 8 
* =2X 


6--2— 14; but oughtto be 20; therefore the error is 6 in delect, 
and the errors are of different kinds or affections. 


Again, ſuppoſe 18 the number ſought ; then 


Sup. er. 
30 % 2 | Then 180 4 36 = 216, and 6＋ 2 = 8 . 216 28 
18 f — 27, the number ſought | 
39 180 


But to work this by the note in the preceding page, ſuppoſe firſt o: 
o X 6＋18 18 


— 2; but ought to be 20; therefore the 


then 


error is 18 in defect. 

1X6--18 246 8 
9 3 | 

ſhould have been 20 ; therefore the error is 174 in defect alſo, and the 

errors are of the fame kind. 


0X 1741 . 1 Fl 
18 — 174 14 = 9X3 2 Tv. 


Again, ſuppoſe 1; then 2 271 but 


Whence per rule, 


number ſought, 
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F* when a rank or ſeries of numbers increaſe or decreaſe by a com- 
mon difference, ur by a continual adding or ſubtracting ſome equal 


numbers, As, , I, 2, 3z4» 5+ 6 J Here the common difference is 1. 
6, 5, 4, 3,2, 1 

Or 1, , 3, 7, 9, 11; here the common difference is 2. 

Allo 20, 25, 20, 13, 10, 5; here the common difference is 3. 

The numbers that compole a rank or icrics of progreſſionals, are 
called its terms, whereof the firſt and laſt are called extremes, and 
any two equally diſlant from them, means. Now when the number 
of terms arc even, 48 1, 3, 5, 7, 9, 11, the ſum of the two extremes 
will be equal to the fum of any two means that are equally diſtant from 
the extremes, viz. 1, 3, 5, 7,9, fi, 

1S11=5+7=3+9g=12. 

When the numbers of terms are odd, as 4, 10, 16, 22, 28, the 
double of the middle figure or term will be equal to the ſum of the ex- 
txemes, or to any two means equally diſtant from the middle term. 

. | Viz 4,10, 19, £2; 26; 
FM 16 44.16 = 32,, 282+ 10= qe. 
In this rule there are five things to be conſidered, viz. 
1. The fark term, comnoaly the leaſt. 7 2. The 


/ 


BE U 2 ba 


le 
X 4 


he 


and fo for the reſt. 
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2. The laſt term, commonly the greateſt, 

3. The number of terms, 

4. The common exceſs, or difference. 

5. The aggregate, or ſum of all the terms, | 
Any three of which being given, the other two may be eaſily found. 


PROPOSITION 1. When the two extremes, and the number 
of terms are given, to find the ſum of all the ſeries or terms, 

RULE. Multiply the ſum of the two extremes by half the num- 
her of terms, or multiply the ſum of the two extremes into the num- 
ber of terms, and divide the product by 2; the quotient will be the 
ſum of all the ſeries. 


E. 1. How many ſtrokes does Or thus : 
the hammer of a clock ſtrike in I 412 -=13 ſum of the extremes 
12 hours ? 12 the numb. of terms 
1412 1g the ſum of the extremes — ä 
6 half the No. of terms 2)136 
Anſwer 78 Strokes Anſwer 78 Strokes, as before 


E. 2. Suppoſe 100 ſtones were placed in a right line, a yard diſtant 
from one another, and the firſt lone was à yard from the baſket ; I 
demand how many miles he muſt travel that gathers them ſingly into 
the baſket ? : 

2 ＋ 200 = 202 The ſum of the extremes 
X 50 Half the number of term 
Vas. - Miles. | 
A mile = 1760)10100 (5 4 wanting 20 yards, the diſtance ran, 
8800 Anſwer 


| 1300 Yards 
E. 3. A butcher buys 100 ſheep, and gave for the firſt ſheep 15: 
and for the laſt 97. 19s, I demand what he gave for the 100 ſheep ? 


Firſt gl. 195. = 199 Shillings 
Then 1 + 199 = 200 The ſum of the extremes 
And 100 - 2 = 30 Half the number of terms 


2]0) 1000[0 


Anſwer . 500 
PROPOSITION 2. When the two extremes, and number of 
terms are given, to find the common difference, 
RULE. The difference of the two extremes divided by the number 
of terms leſs 1, the quotient will be the common difference, 


E. 4. One who had 12 children, that differed alike in their ages; 
the youngeſt was 5 years old, the eldeſt 27 ; what was the difference 


of their ages, and the age of each? 


27 —5 — 22 The difference of the extremes 
And 12—1 — 11 The number of terms leſs 1 
*.*. 22 —11 — 2 The common difference | 
Which added to the age of the youngeſt, and fo on to the reſt, 
will give their ſeveral ages, viz. 5 F 2 = 7, the age of the ſecond, 


T L E. 3. 


———— — —-—-— — | _— 


3 
| 
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E. 5. A debt is to be diſcharged at 10 different payments in arith- 
metical progreſſion ; the firſt payment is to be 5“. and the laſt 50l. 


hat is the whole debt, and what muſt each payment be? 


Firſt 50 — 5 45 Difference of the extremes 

Then 10 — 1 = 9 Number of terms leſs 1 

*.* 45 - 9 =5 The common difference 

Conſequently 5 ＋ 10 +15 ＋ 20 ＋ 25 ＋ 30 ＋ 35 ＋ 40 ＋ 45 
+ 50 = 2750. the whole debt. 


Prop. 3. When the two, extremes and common difference are 
given, to find the number of terms, 


RULE. Divide the diſſerence of the two extremes by the common 
exceſs; add unity or 1, to the quotient, and the ſum will be the num- 
ber of terms. | 


E. 6. A man being aſked how many children he had, anſwered, 
my youngelt child is hve years old, and the eldeſt 27, and that he 
had increaſed one in his family every two years; how many children 
had he? 

Firſt 2979 — 5 = 22 Difference of the extremes 

Then 22 ＋ 2 = 11 Number of terms leſs 1 

.. 11F1=12 Children, the anſwer 


E. 7. A perſon was to go a journey, and his firſt day's travel is 
to be 6 miles, and the laſt 60, every day increaſing his journey three 
miles ? how many days would he be in compleating the ſame ? 

Firſt 60 — 6 = 54 Difference of the extremes 

And 5354 - 3 2 18 .. 18 +1 = 19 Days, the anſwer 


a 
Prop. 4. When the laſt term, the common difference, - and the 
number of terms are given, to find the firſt term, 


RULE. Multiply the number of terms leſs 1, by the common 
difference; the product ſubtracted from the laſt term leaves the firſt. 


E. 8. A man in 19 days went from Birmingham to a certain place; 
every days journey was greater thau the preceding one by three miles, 
his laſt day's journey was 60 miles, what was the firſt? 

Firſt 19 — 1 = 18 Number of terms leſs 1 
Then 18 X 3 (the common difference) = 54 
And 60 — 54 = 6 The hrſt day's journey, anſwer 


Prop. 5. When the number of terms, common difference, arid 
ſum of all the terms are given, to find the firſt term, 

RUTE. Divide the ſum of all the feries by the number of terms, 
and from that quotient ſubtract half the product of the common dif- 


. ference, multiplied by the number of teras leſs 1, gives the firſt term. 


E. 9. Au amiable lady being in company with a very agreeable 
young: gentleman, told him that in Wo years and a half ſhe ſhould 
receive the Whole of her fortune, Which was 10007. that next quarter- 


would 


day ſhe ſhould receive the firſt payment, and each payment after 


er 
1d 
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would exceed the former by 200. Now, Sir, (ſays ſhe) J am free 
ty give you the firſt payment, provided yon will tell me what it is 
from the given data. - But the young gentleman being unſkilled in 
numbers, could not comply with her propofal, but leaves it to the 
Rudy of the ingenious arithmctician to reſolve the queſtion, and tell 
him the firſt payment ? | | 

Firil 10600 = 10 (the quarters in 24 years) = 100 

And 10—1 =9, which multiplied by 29 (the common difference) 


the product is 180: then 180 — 2 = go, which deducted from 100, 
leaves 10. the anſwer. 


Or thus : From 1000 N 2 = 2000 
Take 10 * 20 9 = 1506 


Diviſor 10 x 2= 210) 200 


4. 10 The anfwer as ** 


Prop. 6. When the firſt term, number of terms, and the common 
difference, are given, to find the laſt term, X 


” 


RULE. Subtrad the common difference from the product of the 
number of terms, multiplied by the common difference ; the remainder 


added to the firſt term will give the laſt. 


E. 10. What is the laſt term of an arithmetical progreſſion, be- 
ginning at 6, and continuing by tlic increaſe of 3 to 21 places? 5 

Firſt 21 4 3 = 63, and 63 — $5 = bo 

Then 60 ＋ 6 = bd, the laſt term required, 


E. 11. What is the laſt.term of an arithmetical progreſſion, be- 
ginning at 1, and continuing by the increaſe of 2 to 50 places? 
| Firſt 30 4 20 == 100; then 100 —2 = 98 

And 98 ＋ 1 = gg, the laſt term required. 


Prop. 7. The firll term, common difference, and number of terms 
given, to find the ſum of all the terms, | 

RULE. From the produtt of the number of terms in the common 
difference, ſubtrat the common difference, and to the remainder add 
the double of the firſt, term; half the product of that ſum multiplied 
by the rumber of terms, gives the ſum of all the terms or ſeries. 


E. 12. Suppoſe I agree with a pump-maker to ſink a well 30 
yards deep, upon theſe terms, viz. to pay him three ſhillings for the 
firſt yard, five for the ſecond, ſeven 1 the third, &c. railing two 
ſhillings for every yard ; what will the whole amount to ? 

Firſt 30 Xx 2 60; alſo 60 — 2 = 38 

Again 38 9 = 64; and 64 X 30 = 1920 

*,* 1920 2 = 9605. = 481. the anſwer. 


2 Prop. 8. The firſt term, the number of terms, and ſam of all the 


terms given, to find the common difference, 
RULE. Divide the double ſum of all the ſeries by the number of 
terms, and from the quotient ſubtradt deuble the firſt term; divide the 
remainder 
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remainder by the number of terms leſſened by unity, the quotient will 
be the common difference. 

E. 13. A perſon travelled from London to York, being 180 miles, 
in b days, and every day travelled equally further than the preceding 
day ; it is known that the firſt day he travelled 6 miles, how many 
males did he travel each of the other days ? 

Firſt 360 ＋ 6 = 60, and 60 —12—48; allob—1=—=5 

Then 48 — 5 S gz miles, the common difference required 

. 93 Added to 6, and every other term reſpectively gives as fol. 


lews, viz. 6 for the firſt 
154 ſecond | 
2575 third Days journey. O. E. F. 
347 fourth 
44 3 fifth 
bs 54 ſixth J ö 


Prbof 180 Miles 


Prop. 9. When one perſon or thing moves with an equal, and | 
another the ſame way by a progteſſive motion, to find in what time 

the firſt will be overtaken. | 

RULE. To double the ſpace gone each day by the purſued, add 
the common difference of the purſuer's day's journey ; from that ſum 
ſubtract double the ſpace he travelled the firſt day, and divide the re- | 
mainder by the common difference, the quotient will give the number 
of days, in which the purſued will be overtaken by the purſuer. 


E. 14. A noted highwayman having committed a robbery, and 
ſuſpecting a purſuit, rode off nt the rate of 40 miles a day; a thict- 
taker (one of Sir John Fielding's men) upon the ſcent, follows him 
in a progreſſive motion only 30 miles the firſt day, 34 the ſecond, 38 
the third, and ſo on, increaſing every day s journey 4 miles; in how 
many days will the highwayman be overtaken ? 

Firſt So ＋ 4 = $4, and 84 — 60 S 24 

Then 24 = 4 = 6 days, the anſwer 

For 6 X 40 = 240 miles, the ſpace travelled by the robber | 

Then by prop. 7. b X 4 = 24, alſo 24 — 4 = 20, and 20 ＋ 60 = | 


do .. 80 —2X 6 — 240 miles when the thief-taker comes up 
with the highwayman. 


'—_ ——_ —_ _ ih... 


XXXV. GEOMETRICAL PROGRESSION, 


S, when any rank or ſeries of numbers increaſe by one common 
multiplier, or decreaſe by one common diviſor. 

As 4, 8, 16, 32, 64, 128; here the common multiplier or ratio is 2. 
Alſo, 729, 243, 81, 274 9, 3; here the com. diviſor or ratio is 3. 
In any ſeries of numbers in geometrical progreſſion, the product of 

the two extremes are equal to the product of any two means, that are 


As 


equally diſtant from the extremes. 
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As 3, 9, 27, 81, 243, 729. 

Here 3 X 729 =9 X 243== 27 K 81 = 2187. 

When the number of terms are odd, the middle term multiplied in in- 
to itlelf will be equal to the product of the two extremes, or any two 
means equally diſtant from the ſaid mean or middle term. 

As 3, 6, 12, 24, 48. 14 X122=6>0 69 wa 

Iu geometrical progreſſion, five things are to be obſerved, as in 
—_— progreſſion, viz. 

The firſt term. 2. The laſt term. 3. The number of « terms. 
4 The ratio 5 The {um of the terms. 

Any chree of thelc being known, the relt may be eafily found. 

If over any rank of geometrical numbers, you ptace a ſeries of arith- 
metical ones beginning with 0, the addition and ſubtraction of the 
indices, anſwer to the multiplication and diviſion of the numbers they 
Jtand over. 6 5 ol 

O, 1, 2, 3, 4. 3. 7 Indices i 

Thug 2 2. 4 16, 32, 64. 128 Numbers in geomet. Progr ell 
As2+3 = 5 which is the indice of 32 
80 4 & 8D 1 the 5th term iu geometrical prog zreſſion 


2 +4 
Agun hy 4 X 162 os the 6th term, 


Now by theſe indices and a few of the firſt verms, the laſt term. 
or any diſtant one, may be ſpeedily found, wathoue n th ie 
whole ſeries. : 


PROPOSITION 1. When the firſt term is unity, the ratio and 


number of terms being known, to find the laſt of any remote term, 


That is ; 


RULE. Find a few of the leading terms, over which place their 
indices, as before directed; then find what figures of the indices, 
when added together, will give the index of the term wanted; mul- 
tiply the numbers ſtanding under ſuch indices into each other, the 
laſt product will be the term required. 

Note. When the indices begin with a cypher, the ſum of the indices 
made choice cf muſt be always one leſs than the number of terms given 
in the queſtion, becaule 1 in the indices ſtands over the fecand term. 


EXAMPLE 1. A boy agrees for 14 oranges, to pay only. the 
price of the laſt, reckoning a farthing for the hirſt, a halt-penny for 
ſecond, &c, doubling the price 10 the laſt; how much did be give 
for them i 9 


: o, I, 2, 3, 4, 5, © Indices - 3 14 A + 6 1 
Fart by 2, 4, 8, 16, 32, 64 Terms 
2＋ 5=7 7+6= 13 
* 14 X 32 128 10140 * 64 == "$192 qrs. 


Which is the 14th term, becauſe the indices are leſs than the terms 
by one. And 8192 qrs. = Sl. 10s. 84. Aulwer. Ar ert en 


E. 2. A man bought a horſe, and hy greement was to give what 
the laſt nail would come to, at a farthing — che bxſt nail, to far the 
ſecon i, 


— 
— „* „ 


— — —_ - — 
5 _- —" — — 
. 


- - 
— 8 
+ IX 
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ſecond, four for the third, &. There were ſour ſhoes, and 8 Bail; 
in each ſhoe ; I dem the price of the horſe ? | 
: 0, 1, 2, 3, 4, 5» 6, 7, 8 Indices 
Firſt } I, 2, 4, 8. 10, 325 bg, 12S, 256 Terms 
7 7 3 14 
Then 128 X 128 = 16354 = 14th term 
14 75” 14 2 28 
16354 > 16384 = 268435456 = 88th term 
* 8 = gd term 


= 2147483648 Farthings | 
Or 3ed term, which reduced to pounds, will give 22369621. 24, $4, 
the price of the horſe, anſwer. | | 


Prop. 2. In any ſeries, not proceeding from unity, the ratio and 
fir!t term being given, to had any remote term, without producing 
all the intermediate terms. | | 

RULE. Proceed as in the laſt propoſition, only obſerve to divide 
every product by the firſt term, and the quot. will be the term required, 


E. 3. A perſondying left 11 children, to whom, and to his exe- 
cutor, he bequeathed in manner following, viz. to his executor, for 
ſeeing his will performed. 10l. the youngeſt child to have gol. and fo 
on, every child to exceed the next younger in triple proportion; 
what will be the ſhare of the eldeſt ? > Rs | 

| „ $.. © Indices 
Firn Pore 30, go, 270, 810, 2430, 7290 Terms 
4+ 6 = 10 Number of terms leſs 1 | | 

Then 810 X 7290 = 59094900, which + 10, the firſt term, gives 

£90490o!. the elde!t child's fortune. 


Prop. 3. When the firſt term, ratio, and number of terms are 
given, to find the ſum of all the terms, | 

RULE. Find the laſt term as before, from which take the firſt, 
divide the remainder by the ratio, leſs one, and to that quotient add 
the laſt term, and you have the ſum required. 


E. 4. A gentleman married, and received of his father-in-law one 
" «guinea, on condition that he was to have a preſent every month tor 


the firſt year, which ſhould be double ſtill to what he had the. mouth 
before; what was the young lady 's portion? t 
i „ . 4+ 3. © Indices | 

i Firſt J. 2, 4. 8. 16, 32, 64 Terms 0 
6- „ — 11 The number of terms leſs one \ 
Then Ty * 32 — 2048S The laſt term a 

And 2045—1 -- 2 —1 = 2047 
Alſo 2047 ＋ 2048 = 409; Guincas R 
15. = 20) 4095 , 0 | EN { 

204 15 


Anſwer J. 42gy 155%. The young lady's portion | 
| Note. 


cs 


ol 
Co 
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Note. If the ratio of any rank or ſeries of proportionals be double, 
the difference of the greateſt and leaſt terms are equal to the fum of 
all except the greateit ; if the ratio be triple, the exceſs or difference 
is double the ſum of all except as aforeſaid; if quadruple, triple; if 
quintuple, quadruple, and ſo on. 


E. 3. A laceman well verſed in numbers, agreed with a gentleman 
to ſell him 20 yards of rich gold-brocaded lace, for 2 pins the firſt 
yard, 6 for the ſecond, 18 for the third, and ſo on in triple propor- 
ion; I demand how much the lace produced? The pins afterwards 
{old at a farthing per 100; alſd whether the laceman gained or loſt by 
the fale thereof, fuppobng the'tatd lace to have been bought at 100. 15. 
per yard? | , 


_— $0, I, 2, 3, 4, 5 Indices . 296196 
2, 6, 18, 54, 162, 486 Terms * 78732 
Then 5 ＋ 5 2 10 — 
486 & 486 = 236196 the 10th term 47 2392 
And; F4=9 708588 
486 X 162 = 78732 the gth term 1653372 
1889508 
2653372 
185396183472 laſt term 
f '— 2 frſt ditto 


Ratio 3 — 1 = 2) 18596182470 - 


This added to the laſt term - 298091735 gives 


The fam of all 1]00) 2789427 52[07 the terms 


Value of the pins 2789427 52:7 5415.=290565 74 
Lace comes to 10. 15. & 5 * 4 (=820) 201 0 0. 


Anſwer, The laceman gained - — . 290364 7 4 
Prop. 4. When the firſt term and ratio of any infinite decreafing* 


geometrical ſeries, or infinite feries of decreaſing proportionals are 
viven, to find the ſum of the feries, : 


RULE. Divide the ſquare of the firft term by the difference be- 


tween the ſaid firſt term and the ſecond term in the ſeries ; the quo- 
tient will be the ſum of the ſeries, 

Note. A geometrical ſeries that decreafeth ad infinitum, or in 
other words, an infinite ſerics of decrealing proportionals, are ſuch 
whoſe laſt or leaſt term is a cypher, or leſs than any thing aſſignable, 
and its number of terms inexpreſſible. 


E. 6. A gteat ſhip purfucs a fmall one, ſtcering the ſame way, at 
the diſtance of fix leagues from it, and fails twice as faſt as the fmall 
ſhip; how far muſt the great ſhip ſail before it overtakes the lefler ? 

Firſt 6, 3, 14, 4, Kc. ad infinitum 

Then 6X 6 = 36, ſquare of the firſt term 


And 36 ＋ 3 the ſecond term = 12 leagues, the anſwer. 
22 2 E. 7. 


Dr 
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E. 7. Suppoſe a round ball for io move in the air, 
In a certain proportion which I ſhall declare; 
Let the firſt hour be 12 miles, the next to move 10, 
And fo in proportion from whence it began, 
As 12 ts to 10. Now try if you can 
Tell the miles it will move, ſuppoſe it to be 
Continued in motion to ETERNITY ? 


Firſt 12 X 12 = 144 ſquare of the firſt term 

And 12 — 10 = 2 difference of the firſt and ſecond term 

Then 144 + 2 = 72 miles, the anſwer. | 
Otherwiſe thus; As 2: 10 :: 12 : 60 miles, the ſum of all the 

terms except the firſt or greateſt ; to which add 12 the firſt term, and 

the ſum will be 72 miles, the anſwer as above. 


XXXVI. eon 
o R, | 
V- 2A R . The * Ig of 


S the changing or varying the order of things, in reſpect of 
their places. 
RULE. Multiply all the given terms into one another continually, 
whoſe firſt term, or common difference, is unity or 1, and the laſt 
product will be the number of changes or variations required. 1 


E. 1. A young ſcholar coming into town for the conveniency of 
a good library, demands of a gentleman with whom he lodged, what 
his diet would coſt for a year? who told him 107. but the ſcholar not 
being certain what time he ſhould ſtay, aſked him what he muſt give 
him for ſo long as he could place his family (conſiſting of ſeven perſons 
beſides himſelf) in different poſitions every day at dinner; the gen- 
tleman thinking it would not be long, tells him 3“. to which the 
ſcholar agrees; what timg did he ſtay with the gentleman ? 


Firſt IC N 3%X4X5 XxX ©6 X7 x 6 = 40320 days, anſwer, 
Days in a year = 365)40320(110 years 170 days, the time the ſcholar 
305 (was to ſtay 
352 
295 
170 


KK # 


E. 2. At Birmingham we've @ church that's nearly new, 
Which beauteous pile can be outvied by few : | | 
Here ſacred grandeur captivates the eye, 
Trav lers admire the ſame as they paſs by ; wi 
To grace this firufture, there's a lofty tower, 
With len fine bells, which harmonize each Bower. "A 
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How many changes may be rung declare, 

On theſe ten bells, and likewiſe tell me fair 
How long they would be ringing them once o'er, 
Allowing ſix ſeconds per change, not more? 


Fit 1% 2X 3X4X5 X0X7 x8 xX9 x 10= 3628800, 


number of changes 
Then 3628800 X 6 = 21772800 ſeconds 
Seconds. 
In a day there are 86400) 2177 28[00(252 days 
1728 . 
4492 
4320 
1728 
Anſwer 252 days 1728 
0 


E. 3. An accomptant told a Then, as 362880 : 20 :: 365 


gentleman, who had conſtantly | 21 
eight perſons at his table, that he 20 
would gladly make a ninth, and 40 

was willing to give 20 guineas 5 220 by 


tor his board, ſo long as he could 


place the ſaid company at din- — 
ner, differently from any one 3046 
day before; this being accepted, 365 
what did his entertainment coſt 25200 
him per year ? a 30240 
Fiſt 1 & 2X3X4X5X6 — 
\ — 62880 183 600 ( LHR » * 
X 7 X 3 X 9 = 362880 days 3 1 — 3 l 


25200 | 
Anſwer 5 5d. in its loweſt terms 


E. 4. A famous gen'ral having ſerv'd his king, 
Who always from the wars did viclory bring, 
For his good ſervice {with a pleaſant mile 
Ad of his king one farthing for each file 
Of ten men in a file, which he could then 
Make with a body of one hundred men. 
The king conſidering his brave atlions paſt, 
And ſeeming modęſiy of his requeſt, 
Gave his conſent ; to what will it amount 


In ſterling money ? Take your pen and count. 


Note. To ſolve queſtions of this nature, you muſt place the given 
quantity by itſelf, decreaſing it gradually by unity, ſo often as there 
are quantities in the combinations ; placing them one after another 
with a ſign of multiplication between them, which numbers muſt be 
multiplied into one another for a CR then placing an unit _ 

2 e 
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the like number of places, increaſing by unity till you arrive at the 
| number to be combined; which multiply continnally for a divitor, 
| and the quotient will be the number of combinations fought, thus: 


e 
Freren 


6281565095552947 2000 
395628800 
to 180315723501. gg. 2d. Anſwer 


= 173103094536440 97s. which are cqual 


| E. 5. Two gameſters one day, at dice they did play, 
| Aud being full merry with vine; | 
Says B unto A, what odds will you lay, 
J caſt not the ſix aces this time? 
Says A then to B, ten to one TI lay thee, 
With fix dice, the fix aces you caft not: 
Pray youths ſhew, and here let me know, 
For the odds on the caſt, Sirs, they know nol. 


Firſt 6 X GK G & 6 N 6 & 6 46656=- 6 different combinations 
And 1 & 2. 4 3 XK X 5 X. 6 = 720 variations 
Then 46656 — 720 = 45936 chances againſt A 

But as A laid 10 to 1, therefore 7 200 chances to B 


Therefore A's chance to that of B's is as 45936 : 700 or a 
6.38 : 1, the Anſwer. 


—— — >” — — 


PRACTICAL ARITHMETIC. 
rr 
FF U LG A FRACTIONS. 


FRACTION is ſome part or parts of an integer, or whole 
thing, repreſented by 1; as 4 is Kradion. denoting three-fourtk 
parts of an integer or 1. Every fraction conliſt; of two numbers, 
placed one above the other, with a line between them, as in this frac- 
tion 3; the lower number 3 is called the denominator, and ſhews how 
many parts the integer is divided into; the upper number 2, is called 
the numerator, aud expreſſes how many of theſe parts the fraction 
conſiſts of. And both numerator and dcnominator are called terms 
of the fraction. E 

A Vulgar Fraction is either proper, improper, ſingle compound, 
or mixed. * wb 
| ; A Proper 


e 
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A. Proper Eration is that wherein the numerator is leſs than the 
denominator, as 2 ; and is called proper with Telpect to the relative 
integer, becaulc it expreſſes a quantity leſs than it. 

An Improper Fraction is lach whole numerator is equal to, qr 
greater than its denominator, as 3, +, and is called i improper with 
reſpect to the relative integer, betauſe it 9 a Auantity greater 
than it. 

A Single FraQtion is that which conſiſts of but one numerator, and 
one denominator, and is referred immediately to lome integer, as 4, 
or Z of any thing. 

A Compound Fraction is the fraction of à fraction, confiſting of 
two or more ſimple fractions referred to one another in order, and the 
laſt referred to ſome integer, as 4 of of $, &c. 

A Mixed Number is compoled of a whole number and fraction, as 


62. 343. 1525, &c. 


= 
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e * 


O reduce a fraction to another of equal value, 
RULE, Multiply or divide both terms of the fraction by the 
ſame number, and you will have anew fraction equivalent to that given. 


EXAMPLE. Let the fraction be g;; now (per rule) multiply both 


terms of the given fraction by 3, thus: 


4 6 
> er? 
20 30 Whence the new fraction 18 = . Again, 


Divide both terms of the fraction by 5, thus: 
5) 39 (+ The fraction given. 


CASE 2. To reduce a whole number to the form of a fraction, 
RULE. Set 1 under it for a denominator, 


EXAMPLE. Suppoſe 8. 6, 4, 36, were num hers tobe reduced 
to fractions. Then (per rule) they become! 1, 7, 4, 2, the fractional 
quantity required. 


CASE 3. To reduce a whole number to a fraction of a given 
denomination, | 

RULE. Multiply the whole number by the given unn 
and under the product write the fame denominator. 


EXAMP. Reduce 9 into a fraction whoſe denominator ſhall be 6? 


9 
6 


54 Numerator ; then is the fraction required. 


CASE 
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CASE 4. To reduce a compound fraction to a ſingle one of the 


ſame value, 


RULE. Multiply all the numerators together for a new numera- 


tor, and all the denominators for a new denominator. 


EXAMPLE. Reduce ; of Zz of to a ſingle fraction? 


> Ole 20 
—— 
Ss 


N. 24 50 D. chen 338 is the ſingle fraction. 


Note. N. ſtands for numerator, and D. for denominator. 


CASE 5. To reduce any mixed number to an improper fraction, 

RULE. ultiply the whole number by the denominator of the 
fraction, and to the product add the numerator for a new numerator, 
which place over the denominator, 


EXAMPLE. Reduce 262 to an improper fraction? 
264 . 


8 ba” ; 
211 N. . *3* is the adde required. 


CASE 6. To reduce an improper fraction to its equivalent whole 
or mixed number, 

RULE. Divide the numerator by the denominator, and the quo- 
tient is the whole number. Then what remainder there is, place it 
over the denom. and aunex this fration to the quotient before ound. 


ANTE, Reduce 2 lo its equivalent whole or mixednumber ? 
) 211 N 5 
Anſwer 20 


Reduce g to its equivalent whole or mixed number? 
| 16)631(39 7 Anſwer 
48 
157 
2445 
7 
Note. The preceding ſik caſes being ſo exceeding eaſy, I thought 


more than one example in each caſe would be quite unneceſſary. 


CASE 7. To fing the greateſt common meaſure or diviſor for the 
numerator and denom. of any given fraction, ot for any two numbers, 

RULE. Divide the greater term by the leſſer, and the laſt diviſor 
by the remainder, and ſo on continually till nothing remain; the laſt 
diviſor is the common meaſure required. 


EXAMPLE 
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EXAMPLE 1. What is the greateſt common meaſure of 23% ? 
| 252)304(1 WE: 
259 
112)252(L 
224 
28)112(4 


112 


0 [hn 
Anſwer 28 is the laſt diviſor, which is the greateſt number that will 


divide both numerator and denominator without a remainder, 


When there are mixed numbers given, they muſt be reduced to a 
common denominator ; then proceed with the two new numerators to 
und their greateſt common meaſure, make that the numerator, and 
under put the common denominator, which fraction will be the greateſt 


common meaſure required. 8 
E. 2. What is the greateſt common meaſure of 14+ and 32? | 
6 74(1bo(2 COT IN 
5 5 148 
74 N. 160N. 12)74(6 
72 
2)12(6 
Anſwer 5 is the greateſt common 12 
meaſure of 144 and 32. — 


CASE 8. To reduce a fraction to its leaſt, or loweſt terms, 
RULE. Find the greateſt common meaſure, by which divide both 
terms of the fraction; the quotients will give the fraction required. 


EXAMPLE 1. Reduce 2 to its loweſt terms ? 


2832)12848(4 
11328 
1520)2$832(1 
1520 Ss i ol 
1312)1520(1 Then 16): (=$17 Anſwer 
1312 | | 
208)1312)6 KY 
1248 
64)208(3 . 
292 por | 
" D 
Note. If the laſt remainder is 1, the fradtion is already in ing 
loweſt terms, = es 
* FI E. 2. 


#76 REDUCTION OF 
I. 2. Reduce 224 to its loweſt terms? 
204)228(1 
204 
"24)204($ Then 120425 (=3$ Anſwer 
192 
12)24(2 
When the terms of the fraftion oe even numbers they may be di- 


vided by 2 continually, thus: 126, being continually halved, is 
857 = 37 = = 117 = in value to the given fraction e. 


* 


When both terms end with 5 ; or one with 5, and the other with 
27 divide both by 3, chus: $5)$3(=43 Anſwer. 


| When both terms end with eyphers, cut of an equal number in both. 
| Thus 23188 becomes zr the terms required. 


If you can diſcern any number that will divide both terms, divide 
| by that number. 


Reduce r to its loweſt terms ? $) PA (=o Anſwer 
Likewiſe 7) 132 AT Anfwer 


CASE 9g. To reduce fraction: of different denominations to frac- 
tions of equal value, that ſhall have one common denominator, 


RULE. Multiply each numerator by all the denominators except 
its own, for a new numerator ; then. ad all the nne 
together for a new denominator. 


4 11 
EXAMPLE I. Reduce 3j, 3, and 4, 1 
: 3 | 5 J. * 
4 rar ow 
2 9 70 12 
_ "x 2 3 1 
40 N. 45 N. IN. 60 D. 
Therefore 3 = 28, 4 = 28, and 4 — 28 Anſwer. 


E. 2. Reduce 3 +, +, 4, +, to a common denominator : 2 


\ 


nner 1 3 
hr 
4 3 | 3 12 
r 
20 15 12 12 60 
6 6 6 5 6 


120N, 1 N. 72 N. 60 N. 360 Common denominator 
Anſwer 478. Ns, 7 A, are all of the ſame value with the 


. felpectiye origi ones, and have one common denominator, 


" FP E. LL 
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E. 3. Reduce 144, 7, and Zof ; of 4, and + to one common de- 
nominator ? 


Firſt 143 = , and 4 of f of 3 — 3, = $; in its loweſt terms. 


Then we have theſe fractions , 1, 7g and + to be reduced. 


44 7 5 4 3 
7 3 I 36 I 
1 144 

r I 26 3 I 38 

308 126 RY 144 108 

36 63 7 3 7 
1848 756 105N. 432 N. 756 Com. denom« 

924 7 * 2 


11088 N. 3292 N. 
Anſwer 145 ="333* = #; {= F n= 394; and $=$45- 


Note. If ane fraction be equivalent to another, it will hold as the 
numerator of the one is to its denominator, ſo is the numerator of the 
other to its denominator ; or as one numerator to the other, ſo is one 
denom. to the other, For in the above example it is ſaid à = z 

To prove which fay, if 432 : 756 :: 4 : 7 Proof 

4 . 
432)3024 (7 
3024 


0 


CASE 10. Several fractions being given; to find as many whole 
numbers, in the ſame proportion, a 

RULE. Reduce the fractions to a common denominator, then the 
ſeveral numerators will be to one another as the fractions given, 


EXAMPLE. Suppoſe g, 4, 3, were given, to find whole num“ 
bers, in the ſame proportion ? | 


1 1 1 2 * 
4 — 4 4 C 
4 2 4 8 Rv 4. 
6 2 6 15 — 
24 N. 12 N. 8N. 48 Denominator 


Then the fractions given are reduced to 3+, 4+, 5 . . 
4, 4, +, are in the ſame proportion to one another as 24, 12 and 8. 


CASE 11. To reduce coins, weights, meaſures, &c. into fractions, 


RULE. Reduce the given quantity to the loweſt denominations 
mentioned, and make it the numerator ; then reduce the whole of the 
integer, which the given numbers are parts of, and make it the deno- 


ninator, and you have the fraction required. ; 
| es ® 2 EXAMPLE 


——Y 


178 REDUCTION OF 


EXAMPLE 1. Let it be required to reduce 4s. 2d. to the frac- 
tion of a pound ſterling ? 


ft # 


"=" IEEE WT”. 
— — — — 


rr 


| 3. 4. 5. 
* 4 2 20 Anſwer £5; 
j 12 12 
1 — — 
4 | 50 N. 240 D. 
& 
4 E. 2. Reduce $44. to the fraction of a ſhilling ? 
ix 4. d. 
1 82 12 Anſwer 27 
. 2 2 
. 17 N. 24 D. 
| E. 3. Reduce 3 roods, 6 poles to the fraction of an acre ? 
. . R. 
N 3 6 4 
M 40 40 
j 126 N. 160 D. Answer 428 
E. 4. Reduce 2 Cut. 19r. 45. to the fraction of 1 Cut? 
| CG gr. 16. C. 
4 I 
4 2 
4 
28 28 
256 N. 112 D. Anſwer 17412 


Note. After the above manner may any other weights, mea- 
ſures, &c. be reduced to fractions. 


CASE 12. To reduce fradtions of one denomination to another, 
retaining the ſame value, 


RULE. 1. If che fraction given is to be brought from a leſs co a 
greater denomination, multiply the denominator by all che denomina- 
tions, from that given to that ſought. 

2. If the fraction given is to be brought from a greater to a leſs 


denomination, multiply the numerator by all the denominations, from 
that given to that ſought. 


EXAMPLE 1. Reduce fl. to E. 2. Reduce Þ of a penny 10 


the fraction of a penny ? the fraction of a pound? 
, 2 8 
20 12 
40 96 
12 20 
480 N. 1920 


Anl. $3*=P in its loweſt terms, Anſ, 251 in its loweſt ter 
K. 3. 


C« 


Auf. 165. 44. 4 


VULGAR FRACTIONS. 


E 3. Reduce 36. troy, to 
the fraction of a penny-weight ? 


3 
12 


36 
20 
720 N, 
Anſwer 73. 


F. 5. Reduce 11 of a pound 
to the fraction of 1 hundred wt? 
I2 
28 

336 
. 
1344 D. 
Anſ. 5453z=7575+ 18 its loweſt ter. 


E. 6. Reduce 5 of a pound to 


the fraction of a guinea ? 


* 3 
20 21 
40 N. 63 D. 


Anſwer $2 the fraction required, 


179 


E. 4. Reduce FP, of a ſhilling 
to the fraction of a farthing ? 


Anſ. 432—35, in its loweſt terms. 


E. 7. Reduce 4 of a dram to 
the fraction of a hundred weight? 


114688 D. 


CASE 13. To find che proper quantity of a fradion in the known 


parts of an integer, 


RULE. Multiply the numerator by the number of parts contained 
in the integer, and divide the product by the denominator, the goo: 
tient ſhews the known parts. If there he any remainder, muttipty it 
by the next inferior denomination, and divide by the denominator as 
before; continue this-work till you come at the loweſt denomination. 


EXAMPLE 1. What is the 
value 0: 3; of a guinea ? 


21 
7 


9)147 


E. 2. What is the value of 
of 46. 5d? 


801 2 1 
f.o 2 9; Anſwer 


E. 3. Required the value of 
213 of a pound ſterling? 
135 

20 


480) 2700(55. 
2400 
300 
12 
480) 3600 (7d. 
3360 
240 
* 
480) 960 (2478. 
960 
0 
Anſwer 55s. 73d. 


of a three-pound-twelve ? 


E. 5. What is the value of + 


180 ADDITION OF? 


E. 4. What is the value o 
143+ of a moidore ? | 
484 
9g X 3 = 27 
4356 


3 
1394) 1306809. 
12546 
522 
X12 


1394)6264 (44. 
5576 
688 
4 


1394)2752(1 7. 
1394 
1358 
Anſwer gs. 444. 14384 


E. 6. What is the quantity 


of $ of an acre ? 


5, 6 
2 a8 — 4 
4 $) 24 
514. 8 Anſwer 3 Roods 
Anſwer . 2 17 77 

E. 7. What is the value of 4 of a day? 5 
24 

$)120 


Anſwer '15 Hours 


Note. After the ſame manner the value of any fraction may be found. 


XXXVIII. ADDITION of Vulgar Fractions. 


„ 8 
| aria all the given fractions to ſimple fractions of the ſame 


integer and denominator, if not ſo already ; then the ſum of the 
numerators being made a numerator to the common denominator, 
makes the fractional ſum ſought, which may be further reduced, as 
ſeems moſt expedient, or the caſe will admit, 


E. 1.- What is the ſum of Zand}? E. 2. What is the ſum of 25 


2 and 45, ? 5 
. _ 
5 Anſwer 3 Anſwer 18. 13 


Z. 3 
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E. 3. What is theſumof 3 of 5 and 24 ? 


Firſt of = 44, and 24 = ; theſe reduced to a common deno- 
minator are equal to 42, /, whole ſum is % —35 in its loweſt terms. 


E. 4. What is the ſum of 3 of 4, and 3, and 12 ? 

Firſt 4 of = Az, allo 14 2 4, then n, F and ; reduced to a com- 
mon denominator, are 2, 4 and 32, the tum whereof is $4, anſwer. 

E. 5. What is the ſum of of a pound, 18 of a ſhilling, and 4 of a 
penny ? 

Firſt of a ſhilling = 2889 of a pound, and 4 of a penny = 77556 
of a pound. Then 4, 283, and x55 are reduced to 3588. YE8G» vs 


whole ſum is $23. ot a pound = 4327 in its lowelt terms. = 128. 
14. 960 | 
634. % Hnlwer 


E. 6. Admit T fail where billows roar, and plough the raging ſea, 
And ſleering to a forergn ſhore, a prize falls in my way; 
When having chang d @ full broadſide, as Rodney us'd to do, 
Or Hood, and many moie beſide, who boldly -dar'd the foe : 
Suppoſe this prize ten thouſand pound, three-fiftieth is my Hare, 
Another ſailor s ſhare is found, his part two-eightieths are, 
I purchaſe this, then what's to me, the total worth define? 


And you ſhall with Mineroa be and in her temple ſhine ? - 


Firſt find the value of 5 and 4g of 100001. and add them together, 
thus ; 4%) 10000 


510)3000[0 


Add boo = HF; = the ſailor's own ſhare 
250 = g = the purchaſed ſhare 


Anſwer FL. 8:0 


Note. Reduction of fractions being well underſtood, addition will 
be very eaſy ; the rcaſon of which will be obvious, if we conlider that 
the given fractions being ſuch, or reduced to ſuch a ſtate, that all the 
numerators repreſent things of the ſame denomination, both abſolute 
and relative; their ſum mult therefore be a number of ſuch Parts as 
the common denominator expreſſes of the fame common integer. 


XXXIX. SUBTRACTION of Vulgar Fractions. 


| Ut "B62 ET 
REPARE the fractions as directed in addition; then ſubtract one 


numerator from the other, and their difference will be a new nu- 
merator, under which ſubſcribe the common denominator. 


EXAMPLE 1. From+takeZ? E. 2. From 45 take 42? 


From 4 15 
Take 2 — 12 
The remainder is J Anſ. 6 The rem. is £ Anſwer 


. 3. 


— — 


Lo 
= 


— — — = 
- - * * 
2 — — = " 


* et Ii —— — —— ũœE—é - 
> N — 
. : 


| 
R 
5 
| 


— - . 
2 — * 2 * _ 
« — > ,.8 * 
— 3 mg. = 4 
D - — 2 — 
a 1 — => — — —— 


Sd 7 
oy * S ; — = 


2 


192 SUBTRACTION OF a 
E. 3. From 389 f E. 4. From 8968 ,F, 


Take - 142 Take - 1442 &; 
Remains 9247 # Remains 7525 42 
Proof = — 389 Proof = 868 


To work the 4th example, ſay, 9 from 8 I cannot, but 12, the part; 
the integer is divided into, I borrow to 8, is 20; then q from 20, 
there remains 11, which ſet down as a numerator to the denominator 
12, and carry 1 to the 2, and proceed as in common ſubtraction, 
the anſwer will be 7525 12. 


E. 5. From 124 take 94 
Firſt 124 = , 94 = F, then ſubtraQ ; from &. 
51 28 4 . From 153 

3 4 3 Take 112 


153 N. 112 N. 12 D. Remains 41 Anf. 41 = 3 · 


| . 
E. 6. From 82 93 o =— 
Take - 60 144 85 = 60 144+ 83 


Difference - 21 1444 33 


Note. Such examples as the laſt, perhaps, may never happen in 
buſineſs ; but as ſuch are uſeful exerciſes for learners, I thought an 
example of this ſort might be agreeable to my ingenious readers, 


XL. MULTIPLICATION of vulgar Fractions. 


C 


REPARE the given numbers (if they require it) by the rules 
of reduction; then multiply the numerators together for a new 
numerator, and the denominators for a new denominator, 

Note. Multiplication of fractions decreaſe the value, in the 
ſame proportion as whole numbers increaſe it, which ſeems to conira- 
dict the definition of multiplication ; but this difficulty will vaniſh, if 
we conſider that the more any integral number is increaſed, the farther 
is the figure in the higheſt place removed from unity; and the more 
any part of au integer is decreaſed; the farther will its value altfo be 
removed from its relative unit; conſequently, as it is the nature of 
integers 40 increaſe, and of fractions to decreaſe, the purpoſe of multi- 


plication is equally anſwered in both caſes; the reaſon of which will 


more plainly appear by the following examples. x 
- . - I, 


. 
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E. 1. Multiply 55. by 55s. as the fraction of a pound ſterling ? 
Firſt 33. = 4 of a pound; therefore 4 > 4 = 77, of a pound, which, 
by caſe 13, ſect. XXXVII. will be found equal to 15. 34. 


E. 2. Multiply + by $ ? E. 3. Multiply £; by 24 ? 
4 9 Firſt r = 4, and j̃f = 3; then 
6 5 the fractions to be multiplied are £ 
24 N. 45 D. and ++ i 4 
2 SK as. 2} 
Anſwer 34. 2 _ D. 


If you have a mixed number or fraction to multiply by a whole 
number; multiply the whole number by the whole number, and then 
multiply the numerator by the ſald whole number, and divide by the 
denominator, and add this quotient to the former product. 


E. 4. Multiply à by $ ? E. 5. Multiply 34 by 13? 
rut = dhe produd, th 3 2 
* e product, then 12 8 4 
3 39 7)52 
"x 1 
4724 39 | 
Anſwer 6 the product T7F 


463 the product 
E. 6. Multiply 147. 105. 104d. by 4? 
. 


14 10 104 
4 
58 3 5 Product. 
To work this example, ſay, 4 times 2 is 8 2 14, which 1 1 
carry to the product of pence; and proceed as in common multiplica- 
tion. The operations in this rule are fo eaſy, that more examples 


would be unneceſſary. 


XLI DIVISION of Vulgar Fractions. 


. 
RE PAR E the fractions (as before directed) by the rules of re- 


duction, then multiply the denominator of the diviſor by the 
numerator of the dividend, for a new numerator, and the numerator 
of the diviſor into the denom. of the dividend for a new denominator. 


EXAMPLE 1. Divide 4 by 3? 30341 = 7; Anſwer. 

To work this example, I multiply 5, the numerator of the dividend, 
into 5, the denominator of the diviſor, the product is 25, the nume- 
rator for the quotient ; then [ multiply 8, the denominator of the 
dividend, into 3, the numerator of the diviſor, the product is 24, the 
denominator of the quotient, *.* Z£ is the quotient required. 


* 


. 
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E. 2. Divide ę by 3? E. 3. Divide by g? 
T 42 == 1 Anlwer 5014021 Anſwer | 
E. 4. Divide 3 of 15, by Jof? E.5. Divide of f by? ? 
Firſt 5 of a ſhilling = 535 of 17. Firſt 4 of FJ = = 5H, 
Then 138 (1178 = 20 Anſwer Then $)4$(\44 = 4 Anſwer 
E. 6. Divide 67 by 23 ? E. 7. Divide 8by 3? 
Firſt 63 = P. and 2} = P 2/3(% Anſwer 


Then Y 3 I — 247 Anſwer 


E. 8. Divide z of 1/. by 3 of 15? E. g. Divide 3 of 1s. by T of 11? 
Firſt 3 of 15 = 4, of a pound Firſt 3 of 15. = 5 of 11. 
Then 26 1 f= = 24. 105. Anſ. Then 2) 70 r 104d. 47 


1. If it can be done, divide the numerator of the dividend by the 
numerator of the diviſor, and the denominator by the denominator, 
for the quotient. 

E. 10. Divide 1 by 3? 2 1 f the quotient 

2. If the two numerators, or the two denominators, can be divided 
by any number, take the quotients inſlead thereof. 

E. 11. Divide 75 by iT 7; 55 17 — 6 
For 6 * 3, and 39 13 = . 3 2 6 the Anſwer 

3. A fraction is divided by a whole number, by multiplying the 


denominator of the fraction by the whole number. 


E. 12. Divide 43 by 8? 16 
8 
Anſwer Perz 128 D. 


4. If the denominators are equal, place the numerator of the diri- 
dend over the numerator of the Avitos for the quotient. 

E. 13. Divide & by 4g? The quotient is 5 = 4 = 2 Anſwer 

Note. If you divide by a proper fraction, the quotient is always 2 
greater number than the dividend ; contrary to whole numbers, and 
likewiſe contrary to the ſtrict ſenſe of the word diviſion, which im- 
ports the leſſening of a ching. Conſequently, if the diviſor is a pro- 
per fraction, multiplication prevails ; but diviſion prevails if the di- 
viſor is an improper fraction, as may be ſeen in Ex. & and g. 


XLII. RULE of THREE DIRECT, 
IN VULGAR FRACTIONS: | 


. 1. 
REPARE the fractions as before directed, and then ſtate and 


work your ſum as in whole numbers; only multiplying and di- 
viding fraction-wiſe, viz. according to the directions in multiplication 
and diviſion of fractions. 

RULE 2. Multiply the denominator of your firſt number into tic 


numerators of the ſecond and third for a new numerator ; then 1 of 
tiply 


RULE OF THREE DIRECT. 195 


tiply the numerator of the firſt number into the denominator of the 
ſecond and third, for a new denominator, and place it under the new 
numerator, for the anſwer, which reduce to its proper quantity. 


EXAMPLE 1. If 3 of a pound of hops coſt 834. how many 
pounds may be bought tor 251? 
Firſt 834. = 3 of r = 45. and 251. = f of P = 52%. 


& 5. 
Then, per rule 1, as 41: 2 :: 529 
500 3 5 
2 I 
1000 N. 3D. 22) (482 3290 — 45543 Anſwer 


Or thus, 834. = 3p of 7; of 5 = £5; = 14x. and 250, = F 
lb. g 


Then, by rule 1, as 152: 4 :: © 


25 3 
2 I 
50 N. 3D. 152 (2 = 32P®? = 457406, = as before. 


Again for variety, by rule 2, thus: E. 2. If 92 yards of cloth 


192 7 coſt 34. what will 44 yards coſt, 
6. 2 at the ſame rate ? 
384 21 Firſt, 23 2 f 3F= 75 
25 I and 4X = . : 
1950 A. Then, as h : if 7 
768 5 12 
gboo N. —_ + 
Anſwer 9529 — 3290 —- 457516. 
the ſame as 1 F , * 5 of 
300 240 D. 


Note. This is the moſt expedi- 
tious, and eaſieſt method, as ap- 1 
pears by the work. 1800 N. 


Anſwer "$89 = i = 71. 10s. 


E. 3. If g of a yard coſt 4 of E. 4. If 14 herring coſt 144d. 
a pound, what will } of an Eng- how many may be bought for 1147 


liſh eil coſt, at that rate? | Firt 14 —=2; 143d. = 4, and 
Firſt 4 of a yard 2 z of 4 of 112 :; then 
an ell = &; H. d. H. 
„ ©. WS $$ = M 
Then, if W: 2. :: 4 - 3 
20 4 3 — 
2 2 9 5 
40 12 11 4 
— Foe. 66 N D. 


—e _ 
2 


* 


— 
* 


þ 4 
1. 
A 4.4 
* 
; 
+ 
* 
1 
_ 
j 
V 
* 
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E. 5. Suppoſe a merchant makes an aſſurance upon a ſhip and cargo, 
bound to the Welt Indies, value 27000. 10s. and agrees to pay 10 
guineas per cent, what comes the charges of the aſſurance to? 


Firſt 104 — . and 27001 — 54297 ; likewiſe 100 — , then 
4. Or thus, by rule 1: 


. f . 
It 1 * ” . * * 


2 5401 2 
I 100 21 2 
21 200 3401 4 
5401 2 10802 — 
3401 400 D. 113421 N. 
10802 
100112421/112421— 
113421 N. Fs e = 2830. 115, 
044, the anſwer as before 


Anl. 1 == 2831. 115. 03d. 


E. 6. Three workmen can do a piece of work in certain times, 
viz. A can do it in 3 weeks, B can do thrice the work in 8 weeks, 
and C hve times in 12 weeks ; in what time can they finiſh it jointly ? 

Firſt it may be caſily found that A can do 3, B 3, and C F; of the 
work in one week, which fractions being reduced to a common deno- 
minator, make 2, 2, and 12, whole ſum = 44 = 3, being the work 
they all can do when working together in one Week; then 


Work, Days. Work. 


If 4. 5 4 8 9 

| 6 I 

45 9 

| I I 
Auſwer = , — 53 Days 458 N. 9 D. 


* 


— ot 
. 


XLIII. The RULE of THREE INVERSE, 


TH FILGTGAR FRACIIONS 


e . 


RE PAR E the fractions as before directed, and then proceed as 
in ſection XIII. ä 8 


RULE 2. Multiply the denominator of the third number into 
the numerator of the firſt and ſecond for a new numerator ; then mul- 
tiply the numerator of the third number into the denominator of the 
firſt and ſecond, for a denominator, which place under the numerator 
for the anſwer, and find the proper quantity as before directed. 


EXAMPLE 


DOUBLE RULE OF 


EXAMPLE 1. What quan» 
tity of ſhalloon, that is 4 yard 
wide, will line 72 yards of cloth, 
that is 14 yard wide? 

Firſt by reduction 14 = +, and 


i= hen, if: Þ co: 


4 
15 2 
3 2 
45 N. * 
2 (= = 15 yards, Anſ. 


E. 3. How many yards of 
cloth, at 8s. 64d. per yard, muſt 
be given for 2657 Yards, at 55. 7d. 

er yard? 

Firſt 88. 6d. = , and 26; = = 
2:3 yards 1 alſo 5s. 7d. = $7 ; 
then, As J2Z : 213 2 

213 12 


88 


14271 N. 


7519 ( 1472" — 


133 
17433 yards, Auſwer 


E. 5. Suppole 12 men mow 
down a field of graſs in 33 days, 
how many men, at the ſame rate 
of working, will mow down the 
lame in 3 days ? 

Firſt 12 = f, and 54 2 ; 
alſo 3 ; then as : Pl 1 


23 3 
12 4 
276 12 
I 1 
276 N. 12 D. 


* — BY — 23 men, the Anfwer 


THREE, 


E. 2. If 8 men can do a piece 
of work in 164 days, in how 
many days will 24 men do the 
. * 12. 1 A 2 

Hf 


187 


b7 4 
8 I 
33 0 4 


24 5167516 — 3 y 
5) (332 Days, Aufiv. 


E. 4. | Suppoſe B lends C, 
1003. for 64 months, what ſum 
mult C lend B, for 33 years, to 
requite him ? 

Firſt 1007 — * L. and 67 — 
?2 months ; os 2 ol exy= 3; = 
+ years; alſo 33 — 7 years. 


ro a 302 os YU2 
Then as 3: 33* :: 7 


302 23 

5 3 

1812 69 

5 9 
900 N. 621 D. 


2 060 — = 140. 115. gad. 
487 Aubwer © 


E. 6. How many yards of 
matting, of +3 yard wide, will be 
eien to cover a floor that is 
16 feet wide, and 28 feet long ? 

Firſt 4 yard —= 2 feet, and 16 


— 6 * - 2 — * 
= . alſo 28 26 then 


2 P-3E2Y 
25 9 
16 I 
448 9 
2 1 
89 N. J. 


Anſwer $20 — 994 yards 


XLIV. The DOUBLE RULE of THREE, 
IN VULGAR FRACTIONS. 


u in 


REPARE the fractions by reduction, as before directed, and then 
proceed as in whole numbers. Sce ſcdtion XIV. 


B h 2 EXAMPLE 


188 DOUBLE RULE OF THREE. 


EXAMPLE 1. If 12 men are hired to do a piece of work in 8 
days, at 25. 2d. per day, what will be the wages of 9 men for 204 days? 


Firſt 12 men at 25. 2d. per day, = 11. 6s. = 1. = 14h. = 43 ; 
and 204 days = ; then „„ 
T 
Now Y X 43 X 2 — *227 dividend. And 7 X £ — the diviſor, 
Then 9) +337 (4325 = 20. 9s. 114d. $85: the Anſwer. 


Or by neglecting the denominators, to find the numerator, and 
muluplying them into the other numerators, thus : 


41 2 
_ io 
369 20 

13 12 

4797 N. * 


1920. Anſ. 2328 . 9s. 114d. Fer as before, 


E. 2. What principal, put to intereſt, will gain 40l. in 8 months, 
at 5 per cent per annum? Firſt 8 months = 4 of a year 
Ar: $ 
Er OS. , 
Now 'r & Þ X & the divid. And f X 4 = + the diviſor, 


$): 2200 (12290 — 19007. the Anſwer 


Again by two ſtatings, Again as 1: 4%: 3 
ne 4® Then *2* X 2 — *2® 
Then "29 X 49 — 4290 And 5)*$2(*49®9 — 19200. the 
And 1) (+299 — 8ool. Anſwer, as before, 


Note. This laſt ſtating is in inverſe proportion. 


E. 3. Six men with their wiveß, upon calculation, found that their 
expences for three months paſt amounted to 260. 19s. 44. I demand 
what time 144, 155. may be ſpent by 36 men in the like proportion? 


Firſt 260. gs. 4d. = 2633 = l. and 140; 155. = 144 = N. 
＋ 1 ＋ vos 
1 : 0 * 9 

Now % X 35 — . the diviſor 

And ꝰ X * X+4= 53* the dividend 

Then *5+)53"(2235 — 164342 Days, the anſwer. 


Note. The numerator is multiplied by 30, the days in a month, 
and then valucd as taught in reduction. 


QUESTIONS 


[=] 


QUESTIONS IN FRACTIONS. 
Qu. 1. Four figures of 6 may he ſo placed and diſpoſed of, as to 


denote and read for 67, neither more nor leſs ; pray how is that to 
be done ? Firſt $— 1, then 66 
I 


Anſwer 07 


u. 2. A lad having got 4000 nuts, in his return home was met 
by Mad Tom, who took from him 4 of 5 of his whole ſtock. Raving 
Ned lights on him afterwards, and forced 4 of + of the remainder 
from lum; unluckly, Poſitive Jack found him, and required g of 5; 
of what he had left. Smiling Dolly was by promiſe to have + of a 
quarter of what nuts he brought home; how many then had the boy 


left? Firſt his whole ſtock — 4000 
Then 4 of 3 of 4000 = 16663 Mad Tom took 
23331 = 7®3® left 
3 of þ of 7Y® = 5834 Raying Ned took 
1750 Left 
T7 of 27 of 1730 = 10414 Poſitive Jack took 


708 = 70845 Left 
2 of + of *935 —= 13234 Dolly had 


Anſwer - 37334 Left. 


Qu. 3. If the ſcavengers rate at 14d. in the pound, comes to 6s. 
7:4, where they ordinarily aſſeſs 4 of the rent; what will the kings 
tax for that houſe be, at 45. in the pound, rated at the full rent? 


Firſt 14d. = 756, 65. 74d = 458 = $3]. and 45. = . 
Then as gig : 4 :: vS 
2300 ( e = 53]. => of the rent 
53 - 4 133 = ditto 
J. 664 = the whole rent d 


Again, as 4 : 4 :: 664 = *£5 26; 


Anſwer 55 — 131. 55. 265 N. 20D. 


Ou. 4. X, Y, and Z, can, working together, complete a ſtair-caſe 
in 12 days; £ is man enough to do it alone in 24 days, and X in 
34 ; in what time then could M get it done himſelf ? 

Firſt 53 = 70s X, 43 =73v8 <5 
Then r rer = en, the work perſormed in one day by X and Z : 
an 
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and I = d performed in one day by all three working togethet ; 
Therefore d — t — x5; performed in one day by V. 

ork. Day. Work. 

Then as r: 1 1 751 (“/ 814 the Anſwer 


Qu. 5. Miſs Kitty told her brother George, that though her fox. 
tune on her marriage took 193127. out of the family, it was but 2 0 
2 years rent ; heaven be praiſed for this yearly income ! pray wha 
was it ? _— OT. > aw. 

3) *?p"*(2555® = 321680. 135. 4d. Two years rent, which > g — 
160937. 6s. 8d. the yearly income required. 


Qu. 6. A politician having about him a certain number of crowns, 
ſaid, if + + 4 + zg of what he had, were added together, they would 
make jult Wilkes's number (45); how many crowns had he about him? 

Firtz 4-3 +1 =3 +3t+#=#t=32 
Then as 33: : 438 


36 30 
— -v BE 
180 30 D. 
144 
1020 N. +7)1$2*(53320 = 5 = 60 Crowns, the anſwer, 


PRACTICAL ARITHMETIC. 


P A R 4 III. 
XLV. DECIMAL FRACTIONS. 


ECIMALS are different from whole numbers; for whole num— 
bers increaſe from the right-hand towards the left in a ten-to!d 
proportion from unity or one ; and decimals decreaſe from unity in 
the ſame proportion from the left-hand towards the right; the follow- 
ing tabte makes this evident, 


Units 5 Unit or integer 

Primes F, One tenth part of the integer 
Seconds Or One hundredth part 

Thirds 5001 One thoulandth part 
Fourths ,oootr One ten thouſandth part 
Fifths ,00001 One hundred thouſandth part 
Sixths ,000001 Gue millionth part 

Sevenths ,0000004 One ten millionth part 
Eighths „00000001 One hundred millionth part 
Ninths ,000000001 One thouſand millionth part 
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So that decimal fractions are of ſeveral denominations or names, as 
rimes, ſeconds, thirds, &c. and becauſe the denominator is always 1, 
with as many cyphers annexedasthere aredecimalplaces; forthis reaſon 
the numerator or decimal is always wrote alone, without the denom. 
ſo if 1 would expreſs the twenty-five hundredth parts of any thing, 
which vulgarly ſtands thus 2, becauſe the denominator is x, with as 
many cyphers prehxed as there are decimals or places in the numera- 
tor, it is always expreſſed thus ,25 ; and Fg; thus , 123; and £545 
thus ,6842, &c. And becauſe vulgar fractions are the foundation of 
decimals, I ſhall ſhew (in its proper place) the manner of reducing 
them to decimals, by which means all thoſe computations hitherto deem- 
ed ſo intricate, may be performed with the utmolt eaſ and pleaſure, 
A finite decimal is that which ends at a certain number of places; 
but an inhnite, is that which no where ends. 
A circulating or recurring decimal is that wherein one or more 
figures are continually repeated. 
Thus 84, 56666, &c. is called a ſingle circulate or recurring decimal. 
And 147,642642, &c. is called a compound recurring decimal. 


In all operations, if the reſult conſiſts of ſeveral nines, reje& them, 
and make the next ſuperior place a unit more, Thus for 12,2999 
write 12,3 and for 32,99 write 33, &c. 


XLVI. ADDITION of DECIMALS. 


ER SS.” 


LACE primes under primes, ſeconds under ſeconds, &c. whe- 

ther they be cyphers or ſignificant figures; when the work is 
done, make a point or dot with your pen between the whole num- 
bers (if there be any) and decimals; this is known by cutting off 
o many places to the right hand as your greateſt decimal fraction 
contains. 


r 


21,42 3,121 31214 61,2182 
1,0 2,14 50214 4,1041 
23,4 34,11 36212 342 
561,21 410,2 514 6,13 
3,424 34,13 231 78.41 
1,212 4,521 41642 3,4263 
611,666 588,222 1, 85708 153, 6308 


* 


1. 59 
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„ 4th £- 

59 7 7+ 393822916 Note. When all or any of 
57 17 5 = $7,8708333 the decimals repeat a ſingle digit 
57 13 4 = $57,6666666 make the repetends contermi. 
25 6 8 — 245,3333333 nous, and add 1 to the ſum of 
45 13 4 = 43,6666666 the firſt, or right-hand column, 


— for every nine that is contai 
245 18 44 = 245,9197916 in it, M 2 b 
20 


Shillings 18, 39583 20 
12 


Pence 47499840 
4 


Farthings 279999350 Agreeing with the above nearly, 


XLVII. SUBTRACTION of DECIMALS, 


. 


| | ane the greater number uppermoſt, the points under the points, 
tenths under tenths, &c. then ſubtract as in whole numbers, placing 
the points of ſeparation under the other points. 


EXAMPLE 8s. 


From „864213 36,1214 
Take ,128191 581642 
Remaine 736022 35,30498 
Proof 864213 36, 1214 
In ſubtracting integers and decimals, obſerve the following order: 


| . 0 
Lent 1730,27 = 1730 o 6 1,92 
Received 168 1,8352 = 1681 16 8 1,792 


Remains 48,1918 
20 


48 3 10 0,128 


Shillings 3,8360 
12 


Pence 10,0320 

- 4 
Farthings 128 Agrecing exactly with that on the right 
hand; for the decimal, 1918 of a pound is equal to gs. 10d, og. , 128. 


If a ſingle digit is repeated, borrow eg in the firſt repeating place 


when neceſſary. NF 
rom 


U 


tk 
, 
| 
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" £3 J. 4. . 

From 7849 6 8 = 78494333 
Take 6979 13 4 = 6979,6006 
Remains 869 13 "5h x= 869,666 


XLVIIL. MULTIPLICATION of DECIMALS. 


2 
ULTIPLY the decimals, as if they were whole numbers, and 


from the product cut off as many decimal places, as there are 
in both numbers. If there be not fo many places, make them out with 


cyphers on the left-hand of the product. Os 
EXAMPLE s. 
3042 0 3042 
2013 20,15 2015, 
15910 15210 15210 
2042 | 3042 23042 
6084 g 6084 6084 
„06129630 6, 12963 612, 9630 


— 
o 


Note. I have made uſe of the ſame figures throughout esch of 
theſe examples; yet the reader will find the values of the products are 
very different, | 


| CONTRACTIONS. ] '2 
It frequently happens in buſineſs, that one or both the factors conſiſt 
of many decimal places; ſo that to work them all would be very trou- 


bleſome, and when done, but little to the purpoſe, becauſe a leſs num- 
ber of places may do the buſineſs as well ; therefore uſe the following 


RULE. 1. Tranſpoſe all the figures of the multiplier. in a con- 
trary order to the common way, viz. let the units place ſtand to the 
left-hand. l 22" | ry 

2. The units place of the multiplier muſt ſtand under that place of 
the multiplicand whoſe decimal place you intend to retain in the product. 


3. Begin as in common multiplication, always having regard to the 
increaſe of that figure on the right-hand, the figure that ſtands over 
your multiplier; making uſe of no more places of your multiplier 


than thoſe which ſtand even with your multi plicand to the left-hand. 


E. 1. Let it be required to multiply 3.14139 by 24,8253, and 
ta retain 4 decimal places in the product? | 
20 C c 3,14159 
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3,14159 Multiplicand The operation at large: 3,14159 
3528,42 Multiplicr inverted 24.8253 


628318 
125663 
25132 
628 
157 

9 


77.9907 Product 77.990919 227 
Note. As the allowance for what may be carried from the columns 
neglected is altogether a gueſs, we may very often make the product 
leſs than it ought to be by 1 or 2, as appears by the above example; 
to avoid which, make one or two columns more than the number of 
decimal places you would have in the product, and cut them off at 
pleaſure. 
E. 2. Multiply 75,4678 by 6,05408, fo as to retain only three 
places of decimals in the prod A ? 


75,4678 E. 3. Multiply ,68479 by 
80450,6 „0785 to have 5 decimal places 
— — in the product? | 
45 2806 „68479 
3773 5870, o 
301 | 
18 4793 
„ 547 
Tf the multiplier is a decimal 34 
fraction, put a cypher in the units — 
place, and ſet the other figures in 105374 
order from that on the left-hand. — 


From theſe examples it is manifeſt how advantageous theſe contrac- 
tions are to ſhorten the work of long calculations and computations, 
which the experienced practitioner finds too often occur, in arith- 
metic, algebra, and geometry. 

To multiply by 10, 100, 1000, &c. remove the decimal point ſo 
many ſteps further to the right-hand, as there are cyphers in the mul- 
tiplier. As, 86,564 X 100 8656, 4; and 45 & 1000 = 450, &c. 


XLIX. DIVISION of DECIMALS. 
D 
12 as if they were whole numbers; then cut off as many 
decimal places in the quotient, as the number of decimal places 
in the dividend exceeds the number in the diviſor ; if there are not ſo 
many in the diviſor, prefix ſo many cyphers. 


In dividing a whole number by a whole number, if any thing re- 
mains, annex cyphers to the remainder, and continue the divihon * 


3 
7 
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far as you pleaſe; ſo you will have a decimal in the quotient of as 
many places as you annexed cyphers, and the whole quotient thus 
found will be a mixed number. 

There are nine caſes, which take in the following order, by which 
the learner will eaſily acquire a true notion of the ground and nature 
of decimals, | 

CASE 1. A whole number given to be divided by a whole number. 
$79268,)314159265,00000(542,33$37, 

2896340 . 


2452526 CASE 2, A whole number 
2317072 given, to be divided by a mixed 
1354545 number. 
1158536 579,268)314159265,0000(342338,3 
1960090 2590340 
1737804 245252b 
22228060 2317072 
1737504 . 2354545 
4850560 1158538 
4634144 1960090 
2164160 1737804 
1737804 2222860 
4203500 737504 
4054876 4850560 
Remains 205084 4634144 
In this example here are five 2164160 
eyphers added to the remainder, 17 37504 


which produce five decimal places Remains 420350 
in the quotient, | | er 


In the laſt example three cyphers are added to the right-hand of th 
whole number in the dividend, which makes the quotient a whole 
number; and becauſe there is a remainder, you may go on again, by 
adding cyphers at pleaſure ; ſo the quotient will be a mixed number. 


CASE 3. A mixcd number CASE 4. A mixed number 
given, to be div. by a whole No. given to be divided by, a mixed 
579268,)3,14159265(,00000542 number. 


* 


2896340 57,9268)31,4159205(,542 
— 22 | 28965340 
245252 2472226 
2 2917072 
135454 1354343 
115553 115553 
Remains 196009 Remains 196009 
In this example here are five In this examplethedecimal places 


cyphers prefixed to the quotient, in the dividend exceed thoſe in the 
that they might, be equal to the diviſor by three, therefore the 


degimal places of the dividend. quotient 15 a decimal.. 


C 2 CASE 


— 


2 


— 
* 
— 


I 


— 
— 


* 


PS > 
— — — 
D 


eg I 


5 2 
-— = wk.) 
bs = 


* 


. 


— 


= 
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CASE z. 


fraction. 


2896340 
2452520 
2317072 
1354545 
1158536 
1737804 
2222860 
1727804 
4550500 
4634144. 
2164160 
1737804 
426350 
4054875 
2086840 
1737804 
Remains 349040 


In this example here” are ſix 
eyphers annexed to the dividend 
to anſwer the decimat places of 
the diviſor, that the quoticnt 
might be a whole number. 


given, to be divided by a mixed 
number. 
579268), 3141592650542 
2896340 


2452326 
2317072 


1354545 
1158536 


Remainder 196009 


DIVISION OF PECIMAIS. 
A whole number given, to be divided by a decimal 


579268) 3 14159 263, 0000342338373 


CASE 8. A decimal fraction 


CASE 6. A mixed number 
given, to be divided by a decimal 
fraction. | 
' +579268(3,14159265(5,42 

286340 
2452526 
2317072 
1354545 
1158536 
Remainder 196009 


CASE 7. A decimal fraction 
given, tO be divided by a whole 
number. 

5792068),3141592653(,000000542 
2896340 


2452526 
2317072 


1354545 
1158530. 


Remainder 196009 


Frey wy 


CASE g. A decimal fraction 
given, to be divided by a decimal 
traction, 

579268), 314139265ʃ(,542 
20896340 
es 24525260 
2317072 
1354545 
1158336 


196009 


Remainder 


If any whole, mixed, or decimal number, is given to be divided by 
10, 100, 1000, &c. you only remove the ſeparating point towards the 
teft-hand ſo many places as there are cyphers in the divifor, contra 


to what was taught in multiplication. 
Thus, 1523 ＋ 10 = 152,3 and 1323 ＋ 1000 = 1,523, &c. 
To work any caſe of diviſion by multiplication, and on the contrary, 
any caſe of multiplication by diviſion; and this in many inſtances will 


be found yery uleful, 


— " I. — 


RULE, 
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RULE. Divide a unit with cyphers annexcd by the given multi- 
plier, and the quotient is the diviſor ſought. 


EXAMPLE. Suppoſe ! have 7315 to multiply by any other num- 
ber, as 125 z but have a deſire to divide the {aid number, and to have 
a quotient equal to the product of thoſe two numbers ; query, the 
diviſor ? 

Given 125)1,000(,008 the diviſor ſought 
| 1000 


| - 
Then 7315 And ,00$)7315,000(914375 Quotient, 


127 2 equal to the 
Eee —— — 
36575 8 
14630 — 
= 8 
Produt 914375 "ts OR 
"bo 
56 
149 
40 


Suppoſe I have 7315 given, to be divided by any other number 
,008 ; but would multiply the ſaid number, and have a product equal 
to the quotient of the ſame number divided by , 08; query the mul- 
üplier? N 


RULE. Divide an unit with cyphers annexed by the given diviſor, 

and the quotient will be the multiplier ſought. 
Thus ,008)1,000(125 | 

The remainder of the work is only the reverſe of the former, and 
therefore need not be repeated. 

From the foregoing examples relating to diviſion it may be obſerved, 
that the firſt figure of every quotient muſt poſſeſs the ſame place (with 
reſpect to its value) as that figure of the dividend doth, which ſtands 
over the units place of the firſt hgure's product, which is an excelleut 
rule to value quotients, obtained by the following 


CONTRACTION. When the diviſor conſiſts of many places of 
decimal parts, the work may be much abbreviated by the following 


RULE. Conſider in what place the firſt figure of the quotient 
ought to ſtand, and fiud. its value or denomination ;- taking as many 
of the left-hand figures as you intend to have figures in the quotient 
for the firſt diviſor; then take as many figures of the dividend as will 
anſwer them. In dividing, omit, or point off one figure at each ope- 
ration ; at the ſame time, have a due regard to the increaſe, which 
would ariſe from the figure or figures ſo omitted, 


EXAMPLE 


REDUCTION OF DECIMALS. 


EXAMPLE 1. 
76,84375)}030,92878($,210541 


198 


If the dividend contains many 
places of decimals, there is no 


61475000 occaſion for uſing but a few of 
1617878 the firſt, 
1536875 E. 2. 57,92168)3,1415]9265(,0542 
$1003 28903 
76843 2452 
41b0 2 
3842 135 
318 — 4 
7 20 
11 The common method. 
4 57.9268), 141592650542 
4 28963 40 
In this example, 8 is multiplied 24521526 
into 76, 84375; then 2 is multi- 23171072 
plied into 56,8437, carrying 1 — — 
from the laſt figure pricked off, 13514545 
and ſo you muſt proceed with the 11518536 
remainder of the figures in the di- — — 
viſor until they are all pricked off. 19]boog 


Note. Though much labour may be ſaved by this method, yet it is 


| er uſeful] when the decimals in the dividend contain many places, 
then take all the diviſor. ci 


| E. 3. 24,324)$42;31415216342(,00034629 
Note. As theſe contractions, and thoſe taught in 2 
anſwer the ſame end in almoſt all operations as the method of circulat- 
ing or recurring decimals ; therefore, to have treated on them, would 
be ſwelling this treatiſe to anſwer no purpoſe but curiolity only. 


IL. REDUCTION of DECIMALS. 


» 97 WW 378 I. 


$0 reduce a vulgar fraction to a decimal, 
RULE. Add cyphers to the numerator, xepreſenting ſo many 
laces of decimals, and divide by the denominator z; the quotient will 
* the decimal fraction required. | FE 


EXAMPLE 1. Reduce 4, 2, and +, 10 decimals ? 


4)1,00 2)1,0 4)3,00 
125 75 


| | 5 
Anſwer 225 21 3 „828. and 75 7 
. | E. 2. 


* 
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E. 2. Reduce + to a decimal ? 3)1,0000 


+3333, &c. ad infinitum 


E. 3. Reduce 5; to a decimal? Or thus, 16) 5,0000(3125 
48 


ö 2)5,0 
16 — 7 
= . 
Anſwer 3123 3 40 
FOO ff . 
80 
80 
0 


E. 4. Reduce 135 to a decimal, or mixed number ? 
Firſt 135 2 ; then 795 


13,57 1428 
Anſwer 137 = 13,571428 


E. 5. Reduce of Zof5toa E. 6. Reduce 3484 to adecimal? 


decimal? Firſt Z of 4 of 3 N 395)164,000(,415 
Then 40)6,00(,15 Anſwer 1580 
40 boo 
—— 395 
_ 2050 
— 1975 
0 15 


Note. Tf the decimals will not terminate, but there will ſtill be 
2 remainder, it will be exact enough in moſt cafes, and the remainder 
may be rejected after the decimal has been carried on to 4 or 5 places. 


CASE 2. To reduce coins, weights, meaſures, &c. into decimals, 


RULE 1. Reduce the given money, weights, &c. into the loweſt 
denomination or name mentioned, for a dividend ; then reduce the 
integer into the fame denomination for a diviſor, the quotient will be 
the decimal required, 


RULE 2. Place the numbers of the ſeveral denominations under 
each other, beginning with the leaſt, and divide each by ſuch a num- 
ber that will raiſe it to the next ſuperior name, placing each quotient 
as 2 decimal part of the next dividend before it be divided, and the 
final quotient will be the anſwer. | 


EXAMPLE 


200 
EXAMPLE : 


By rule 1, thus 18 64 
12 


222 


4 


77. 


864 


— — — 


270 


Note. 


1. 
I 


= 2410) 189,0000(,7875 the 


(decimal required 
12] 9,00 
245,5 


Anſwer 78 5 ſame as before 


E. 4. Reduce 11 qu. to the 
decimal of a pound troy ? 


Firſt 116, = 240 dwts, then, 
dais. 


2410) 11, 0000, 4583 the decimal 
(required 


REDUCTION: OF DECIMALS. 
Reduce 188. 644. to the eigner a pound ? 
d. 


E. 2. Reduce 15s. gd. to the 
decimal of a pound ? 
& 1 
15 9 
12 
4. — 


By rule 2, aer dl. 


E. 3. 
decimal of a pound ayoirdupoiſe? 


Firſt 140. = 256 drs. then, 
256) 10, 00001, 3906 the decimal 


= obs 82 000000({,928125; The decimal required 


By te 2, thus: 
* 2 00 
3 18 585 


393872 25 The decimal a; 
(before 


By rule 2, the three farthings are reduced to the decimal of 
a penny (which —= 


7.5) and fet on the right of 6d. then 6,75 pence to 
the decimal of à ſhilling (= ,5625) then 18,5625 ſhillings to the 
decimal of a prone. 


E. 3. Reduce 125 of a penny to 
the decimal of a pound ? 


. Firſt 4 of Ir of 20 = pig = 


IAU. then, 5 
 g210)1,900000(,00312 


the de- 


(cimal required 


By rule 2, thus ; 7 


403. O0 
12] ,75 
210 0523 


Anſwer ,F 003125 as before 


Reduce 10 drams to the 


(required 


E. 6. 
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E. 6. Reduce 9 inches to the decimal of a yard? 
Firſt 1 yard = 3G inches; then, 36)9,00(,25 the decimal required. 


E. 7. Reduce 34 inches to the decimal of a foot? 
32 
Foot. qrs. . 5 
1 = 48) 13, 000, 2708 45 the decimal required. 


E. 8. Reduce 6 furlongs to the decimal of a league? 
Firſt 1 league is 3 miles = 24 furl, then 24)6,00(,25 the decimal req. 


E. 9. Reduce 12 gallons 2 quarts of wine, to the decimal of a 
hoglhead ? 12 2 


4 
Hud. 2 — U 


1 = 232) 30, oo, 1984 the decimal. 


E. 10. Reduce g quatts 1 pint of ale, to the decimal of a barrel ? 


. 
2 


pts. = 
1 Barrel = 256 )7,00000(,027 34 7 Anſwer. 


E. 11. Reduce 4 inches to the decimal of a foot ? 
12)4,000 


+333 &c. the decimal required, 


E. 12. Reduce 36 poles to the decimal of an acre ? 
Firſt 1 acre = 160 poles z then 16]0)36,000(,225 the anſwer. 


E. 13. Reduce 4 buſhels 2 pecks to the decimal of a chaldron ? 
Firſt 4 buſhels 2 pecks = 18 pecks, and a chal. = 144 pecks ; 
Then 144)18,000(,125 the decimal required, 


E. 14. Reduce 12 minutes to the decimal of an hour ? 
Min. 
1 Hour = 60)12,0(,2 the decimal required. 


E. 15, Reduce 2 qrs. 25 pounds, to the decimal of a hundred? 


1 2 112081, 00000, 232 22 Anſwer. 


E. 16. Reduce 12 days to the decimal of a Julian year ? 
Firſt 12 days = 288 hours, and 365 days 6 hours = 8766 hours; 
Then 8766) 288, 00, 328 8 the decimal required. 


E. 17. Reduce 440 yards to the decimal of a mile ? 
Firſt 1 mile == 1760 yards; then 1760)440,00(. 25 Anſver. 
— —-— ä 2 In 
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DECIMAL TABLES, &c. 


In order to the application of decimals, we ought to have ready cal. 
culated the decimal of any integer ol money, weight, meaſure, Kc. 
antwering to every number, ſimple or mixed, of inferior denomina- 
tion, and of lels value than that integer ; which decimals being or- 
derly collected and diſpoſed, make what we call decimal tables, by 
which any decimal required may be readily found, or allo the value of 
any giveu decimal in known inferior [pccies, 

To find cvery decimal by a ſeparate application of the ſoregoing 


rule, would be a ve 


Plete one), 


v tedious work (though it is a general and com— 


— — 


DECIMAL TABLES of Coin, Weight, and Mealure. | 


TABL . 7 „583333 Pounds Decimals Nunces Des imals 
We HS A 5 8 20 „178571 8 „5 
' I {+ Hur. the integer 5 „416656 14 „125 7 4375 
e | 4 [+333355 0b 15 
F- gill | 2 | nico] m1 02% 4 | 2s 
. 5a | 39280 7 
eee eee, e 
ö " 75 ; 29 — Decinal| 8 071428 | L ,0025 _ 
141,7 [4.2 10 „041666 7 „e |Drams|Decimal; 
| of bo 3 15 9 s 6 | ,053571 8 | ,03125 
%% %%% 43333] 5 244043] 2 627343 
E 2 [on] eee | © [ng 
| Pence 8 4 5 ger 3+ 4 1 008928 3 5011718 
11 5045 85 3 oz; [Ounces |Decmals | 2 | ,007812 
$8 as uy 2 008} 33 | 10 | ,o0558 1 | 003996 
2 58225 I | .00 156 9 | ,005022 * — — 
| 8 | ,033333 [_1_1:094 8 004464 TAB LE v 
| 7 „029166 Grain; Decimal: = oY | 
| 6 | ,o25 20 „003472 5 — Liquid meaſurc 
5 016683 10 „001736 5 00270 1 Tun the int. 
4 9 120 1 1289 62 4 „2232 Gall, [ Decimal; 
a per. 8 01309 3 5001674 100 396825 
N 333 | 7 J. 01215 2 „011% o 357141 
Farth. Decrmals 5 — Dram: Decimal, 70 27 
3 0031 25 4 POOP 10 ,000348 60 238095 
2 002083 | 3 — on 9 „000313 50 195412 
4. 1 01042 . — 8 1.000279 | 40 „15873 
i »0O0C2 0 T6 7 
TABL E II. 1 1.000085 6 — 20 | 197936 
— Ar ght. ä 5 „000 10 „039082 
1/9. the integer 0001 9 | ,03571 
This table wit TA B LE — F 
— — Avoirdupoiſe 2 ,COO 7 | ,027 
months, or dozens. " 
. 1 | ,0000 6 | ,023809 
Ounces | Decimal; | ? 1266. the integ. 1 — a. 5 „019841 
11 916666 | Drs. Decimali Tank iy | 4 [015873 
10 58 1 * - g/g ON 
9 — Wen 74 Avoird. weight ; Jae 
8 656655 3 | ,75 116. the integer 1 | ,003968 
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Coin, Weight, and Meaſure. 


—— 


DECIMAL TABLES of 
ints |[Decimals |} + — 
4 5001984 | 200 3706 3 2003219 3 | ,153846 
3 „001488 500 2 "= - 3 - 102564 
by we ,000499 300 4 .— the ant roger LS. (Decrmals 
* A Hoethead the ine, 200 | ,11 113036 _ — 19 
N = if ENT 100 „050818 on 2 8 01282 
* _ 9 — == Yo 051 136 1? | »410060 | Pound; | Decimals 
_ 20 31745 80 | ,045454 0 2 14 J. 0064102 
10 15873 200% „ | 22232230] 23 [0059523 
9 [14287] Gl S5491 6 127 12 08549415 
8 | ,126984| 52 | 025409 * 11 005 
40 „02272 5 208333 10 4,0045789 
ls 7 [| ,I11111 7 4 16600 45759 
6 | ,095238 32 | 017045 4.75 9 [0041298 
5 | »979365 * 011304 3 082 8 J. 003663 
4 | ,003492 10 | — | | ” 3333 7 |:0032051 
3 ] -047019 21005114 T7 — © [,0027472 
2 031745 8 ,004545 mute Decimal 5 20022593 
1 | ,0158>3 Z 5003977 3 „034722 * 
9311 „OO 340 „027777 00137 
Pint, Decimats 5 1002841 | 30 1020833 . 00915 
3 cote 41.002273 | ng: 5012888 | I Loo 0004578 
1 » 3 „001 704 00 294 
2 2, 001139 9 00625 9 LE XI. 
TABLE V1. | — 1.299568 8 5555 [a x motion 
Meaſure : Feet Decimals 7 004 801 gu of the 
Liquid 5 2 . 00378 O „004166 zodiac the int, 
| Gall, 1 "A — 1 },coor8gg 5 | 2003472 1 Decimal; 
Integer Inches | Decimal, + | 002777 »033333 
6 3 002083 2 „000006 
Puts] Decim., Bup "— 5 „001333 3 1 
F — + e 4 4133333 
537 : 2 4 
3 » 3 I [0000158 Akron 1X. 8 DN 
11 125 TABLE VIII eh meaſure | 7 23333; 
Ter Br, pe 8 TiME E Llthe int. 8 „28008 
3 J. 09375 I Year the i integer 2 » [Dea als 9 »3 
2 |,o62z5 Days |Decimals 3 | »75 3, 133333 
55 215 300 „821918 2 | 5 * — — 
ecimali. D 1 200 | 1547045 25 4 
1023437 — 4 * 273955 Naik Deca 5 133333 
. 2 90 5240575 3 1875 15 5400600 
Dec: / WW 9; 70 »191781 I 0025 16 833333 
. 3 50 +130986 TAB LE * | 18 6 | 
eig 2 | (1978 Ledweign | 19 | 633333 
— 3 30 5082192 I Fother the int. = 4 
TABLE VII. 20 I »054794 Hund. gems es 22 "7 
Long meaſure 10 1027397] 1 5128 23 788888 
I mile the int. 2 | 200057 9 [461538 2 '8 
8 021918 5 + , 
Yard; [Decimal; 7 — 410256 25 833333 
— 508182 6 50164380 & | 1332974] 26 | ,86664 
5 11304 | 5 | -0136c 5 — 8 2 
, , 2 a 
L 22 4 25128 23 | 1933333 
Dad 2 — 


. 
o 
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Note. The uſe of the preceding tables is ſo obvious and natural, 
even by a bare inſpection, that I preſume it is needleſs to ſay any thing 
about that; the following examples being ſufficient to teſtify the great 
uſe and excellency of ſuch tables, and will at the ſame time give the 
learner a clear knowledge of the uſe of them. 


EXAMPLE 1. What is the decimal part of a pound for 155, gd? 


In table I. you find againſt ; F- —_ = _ : 
- = - 5 3 


— — — 


The anſwer is = 7875 


E. 2. What decimal part of a pound is 185. 641? 
18 Shillings - - - 4,9 
In table I. you find againſt 6 Pence = — ,o25 


3 Farthings - - 50021235 


The anſwer is - 5928125 


E. 3. What decimal part of a pound troy is 7 ounces ? 
In table II. you find againſt 7 ounces - „583333 Anſwer 


E. 4. What decimal part of an hundred weight is 12 pounds 4 0z? 


In table III. you find againſt 3 ee : : $ pes. 


The anſwer - „109375 
E. 5. What decimal part of a mile is 300 yards 2 feet? 


In table VII. you find againſt wy 4 . — 


—— — — — 


The anſwer - - „1708327 
By the preceding tables all the ſpecies of money, weight, meaſure, 
&c. contained thercin, by the above method are immediately turned 
into decimals, and are then worked with the fame pleaſure and facility 
as whole numbers. | 


CASE 3. To find the value of any decimal fraction, in money, 
weight, meaſure, &c. 

RULE. Multiply the given decimal by the parts of the next infe- 
rior denomination, and cut off towards the right-hand of the product 
ſo many hgures as there are places in the given decimal, and thoſe on 


the left will be integers ; then multiply the remaining decimals by the 


next inferior denomination, and cut off for decimals as before; thus 
proceed till you have brought it into the loweſt parts of the integer. 
A few examples will make this plain to the young practitioner. 
EXAMPLE I. What is the value of ,725 of a pound fterling ? 

2725 

20 

Shillings 14,500 

| 12 

. Anſwer 145. 64. 
Ws | Note. 


VF WW WW Wo 
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Note. As often as cyphers fall on the right-hand of your work, 
always drop them, for they are of uo value. 


E. 2. What is the value of, 72083 of a crown ? 


5 
Shillings 93,6041b6 


I 2 


Pence - 7,24999 
4 


Farthings „99999 


Note. If the multiplicand be a compound repetend, and the multi- 
plier only a ſingle digit, to the product of the firſt figure on the right- 
hand, add as many units as there are tens in the product of the left- 
hand place of the repetend. 

Thus in the above example, ,7208g being a repetend as above de- 
ſcribed, I multiply by 5, the ſhillings in a crown, ſaying 5 times 3 is 
15, there being only one ten in that product, I ſet down 6, which is 
one more, and then proceed as in common multiplication with the re- 
mainder of the multi plicand. Again-,60416 I multiply by 12, the 
pence in a ſhilling, ſaying 12 times 6 is 72, there being ſeven tens in 
that product, I add 7 to the 2 remaining, which makes 9, which I ſer 
down, and proceed as before with the remainder of the multiplicand, 
continuing thus till the work is finiſhed, 


Anſwer 95. 741. 


X. 4. What is the value of 


„9 ut a guinea ? 


E. 3. What is the value of 
36 of a ſhilling ? 


+36 21 
nk 18,9 
4,32 12 


PEI 7 10,5 
1,28 Anſwer 45d. 4 
3,2 Anſwer 18s. 1021. 


E. 6. What is the value of 
3375 of a ton? 


E. 3. What is the value of 


1175 of an ounce troy ? 


775 3375 
. ü 20 
duns. 15,5 Cut, 6,7500 


24 ae 
grs. 12,0 Anf. 15 dwts. 12grs. rs. 3,00 Anf, 6 Cut. 3 qr.. 


E. 7. What is the value of E. 8. What is the value of 


175 of a hundred weight ? 
5175 


4 


700 


28 
b. 19,6 Answer 19/6, 9 02, 


8375 of an acre ? 
| 8375 
— 
Roods 3,3500 
40 
Perches 14,0 Anſ. gr, 14 fer. 
E. g. 


* 
LY © 
* 
YL 


— — - 
A — 


— 
= 


=_— 
N = — * . 


— 
—— 


A. 


— ED 
3 
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E. 9. What 1s the value of E. 11. What is the value of 
933593 of a barrel of ale, Lon- »241 of a chaldron of coals ? 
don meaſure ? 5241 

933593 36 
* 1446 
1867185 b . 
2800779 Buſhels 8,676 
Gall. 29.874976 — 
4 Pecks 2,704 
je" g Anſwer 8 buſhels, 2 pecks 
uarts 3,4999q04 | 
£ 9995 2 E. 12. What is the value of 
c —— „33373 ot a year? 
Pints 999808 53373 
Anſwer 29 gal. 3 76. 1 ff. nearly 5 
100119 
K. 10. What is the value of $937 3 
+342 of a day ? Months 06,93849 
378 4 
1 Weeks 3475396 
1308 | 7 
__ Days 5,27772 
Hours 8.20 24 
— 111088 
Minutes 12,45 55544 
e Hours 6,0028 
Seconds 28,8 60 
60 : W's 2 
3 Minutes 9108 
Thirds 48,0 ” 60 
Hours, min, ſec. thirds, Seconds 55,008 
Anſwer 8 12 28 48 Mo. w. d. A. m. ſec. 


Anſwer 6 3 39 55 
Theſe examples I think ſufficient to ſhew the method of reducing 


decimals into the known parts of any ſpecies of quantity, 


LI. Extraction of the SQUARE ROOT. 


1 of the ſquare root, is finding ſuch a number that 
being multiplied by itfelt ſhall give the reſpective power, out of 
which the root is to be extracted; as if 36 be propoſed to be extracted, 
you will find its root to be 6, for 6 X 6 = 36, the given number. 


T A B L E. 


Roots 
Squares | 


— 


| ; | E-1.3 Far 4 4 87 | 


To 


THE SOUARE ROOT. 20) 


To extract the ſquare root of any number, obſerve the following 


RULE. 1. Begin at the units place, and point the given number 


into periods of two figures each, 


2. Find the greatcit ſquare that is contained in the firſt period, to- 
wards the left-hand ; fet the root in the quoticnt, and ſubtract the 


ſquare from the hgures of that period. 


To the remainder bring down the two figures under the next 


point for a divi dend. 


4. Double the quotient or root, and place it for a diviſor; ſeek 
how often the divitor is contained in the dividend (reſerving the units 
place) and put the anſwer in the quotient, and alſo on the right-hand of 
the diviſor; then multiply the divifor by the laſt figure put in the 
quoticut (as in common diviſion) the product ſubtract from the divi- 


dend, and to the remainder bring down the next period, and proceed 
thus till all the figures or periods are brought down, 

Note, If at laſt there be no remainder, the quotient will be the true 
root ; but if any thing remain, annex two cyphers, and work as has 
been taught above, and for every two cyphers thus annexcd, there will 
be one decimal place in the root. | 

Inſtead of doubling the quotient every time for a diviſor, you may 
always add the laſt quotient figure to the laſt divifor, for a new diviſor, 
and procced as before. 


EXAMPLE 1. Let it be xcquired to extract the ſquare root of 

393129 ? 23 
3931249{027 Root 
3b 

1220231 

+ 2 244 

1247) 5729 
8729 


EXPLANATION. The number being ſeparated or pointed into 
periods of two figures each, then the neareſt ſquare to 39 the firſt pe- 
riod, is 36, whoſe root 6, I place in the quotient, and ſubtract the {quare 
36 from 39, the remainder is 3. 0 

Then I bring down 31, the next point, and annex it to 3, and the 
new dividend is 331, then I double the quotient 6 for a divitor, which 
is 12, and ſeek how oft 12 in 33 ? the anſwer is 2, which I place 
in the quotient, and alſo after 12; then the diviſor becomes 122, 
which multiplied by 2, the product is 244, which ſubtracted from 
331, the remainder is 87. 

Laſtly, i bring down 29, the next point, and the dividend is $729 ; 
then I double the quotient 62, which is 124, for a new divifor, and 
teck how oft 124 in $72? the anſwer is 7 times. Then I multiply 
1247 by 7, and ſubtract the product $7 29 from the laſt dividend, and 
there remains nothing; therefore 393129 is found to be a ſquare 
number, and 627 its root. 

To prove the work; if you ſquare the root, and to that 2 


add the remainder (if any) that ſum ſhall be equal to the number firſt 
given, thus: 627 K 627 = 393129, the given div. in the laſt example. 
E. 8. 
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E. 2. What is the ſquare root of Note. 
1 

«iy 321489)567 Root 
25 


If the root of a mixed 
number is propoſed to be extraQ. 
ed, make the number of decimal 
places even, b anncxing cyphers 
to the K of the given 


106) 714 {quare, th. ay fa! 

quare, that a point may fall on 

6 626 the units place of he whole 

number. | 

1127) 7880 E. 4. What is the ſquare 
7889 root of 436,5 


E. 3. What is the ſquare root ene Rt. 


E. 6. What is. the ſquare Root of 2 ? 


2 — 
. 
814602573, 000028341, 24 3264 
4 (Root 4169) 38000 
48)414 2 — 
384 41782) 107900 
365) 30bo $2564 
2825 _ 417843) 2433600 
5704) 23525 * — 
. Remains 344375 
57081 70978. E. 5, What is the ſquare 
3281 root of ,0007 29 ? 
570822) 1989200 FE vs 
1141644 ,0007 29,027 Root 
5708244) 24755600 — of 
22632976 470329 p 
Remains 19228624 — 


2,000000000000(1,414213 Root 


z.- * il 
24) 00 Note. When the root is to be 
2 extracted to a great number of 
281) 400 | laces, the work may be much ab- 
28r- 15 — by proceeding by the 
W 7 3 common method, till you have one 
2824 * figure more than half the number 
<a ; there is to be in the root, and 
28283) bogoo then dividing the remainder ac- 
50564 cording to the contraction in di- 
282841) . 353600 viſion of decimals.  Scc the above 
282841 example worked by this method. 

282843) 10075900 | / | 41 n ! 

a 8485 260 BIRT 11 THY 

RNemains 1590631 L „7 
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| 596 E. 8. 
$,000090000000{1,41421 2,000000000000(1,414213 
I Root, the I Root, as 
ſame as — before 
24) 100 | before 24)100 
96 g6 
281) 400 281) 400 
281 281 | 
2824) 11900 2824) 11900 © 
11296 11296 
2828) 604 . 2828) 6040 
8 | 5656 
9 . 3840 
28 „ 
A | — 
* 3 
Remainder 3 Remainder 636 


Note. If common diviſion be uſed, you muſt bring down as man 
figures, as there were periods to come down when you began wi 
diviſion. See the laſt example. * | 

Numbers like thoſe in examp. 8, are called ſurds, whoſe ſquare root 
cannot be exactly found; but by annexing y_ as above, you may 
come extremely near the truth, and the further you proceed, the more 
exact will the root be; but for common purpoſes four or five places of 


decimals are ſufficient. | 
To extract the ſquare root of VULGAR FRACTIONS; 
RULE. Reduce the fraction or fractional parts to their loweſt terms, 
and if it be a mixed number, to an improper fraction; then extract 
the ſquare root of the numerator for a new numerator, and the ſquare 
root of the denominator for a new denominator. But if the fraction 
be not a complete power, then reduce it to a decimal, and proceed as 
taught before. | | 
EXAMPLE 1. What is the ſquare root of R 
Firſt $35 in its loweſt terms is g; then y/$ = the root required. 
E. 2. What is the ſquare root of 4794? =» 
Firli $494 = 434 in its lowelt terms; then Vi; = the root required. 
E 3. What is the ſquare root of er? vop | 
Firſt Wet = 35 in its loweſt terms; then /ig the root required, 


III. The USE of the SQUARE "ROOT. 
oo Bold 8% "50; 
2 find a mean proportion between any two given numbers; 
RULE. Multiply the two given numbers together, and ex- 
tract the ſquare root of the produd, which root will be the mean pro- 


portional tought, 
E e EXAMPLE 
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EXAMPLE 1. What is the E. 2. What is the mean pro- 
mean proportional between 7 portional between 36 and 64 ? 
andg? Firtg & 7 —63; e rt; 


Then 63(7,93 Anſwer Firſt 36 & 64 = 2304 ; 
. Then 2 304(48 Anſwer 
149)1400 16 «£3 
1341 88) 704 
1583) 5900 704 
4749 7 
1151 Therefore, as 36: 48 ©: 48: 64 proof 


CASE 2. To find the fide of a ſquare, equal in area to any given 
ſuperſicies, . 

RULE. Extract the ſquare root of the given ſuperficies, which 
root will be the ſide of the ſquare ſought. 


Z. 3. If the area of a circle be 23124, I demand the fide of a 
ſquare, whoſe ſuperficial content ſhall be equal thereto ? 


33124(182 Anſwer 
TX. 1 
280237 
224 
362) 724 
F! 


E. 4. A gentleman has a piece of ground in the form of a 4 
lelogram, whoſe longeſt fide is 134 chains, and ſhorteſt $0 chains, 
which he intends to change for if uare piece of ground of the ſame 
area, which is to be incloſed out ofa large field ; you are required to 
find he length of the fide ? Firſt 194 x $0 = 10720 ; then 


10720,00(103,5 Anſiver 
I 
203) 0720 
6509 
2065) 11100 
10325 
775 


CASE 3. To find the diameter of a circle, equal in area to ak 
ellipfis,, whoſe tranſverſe and conjugate axes are given, 


RULE. Multiply the two axes of the — 2 together; and the 
f - - root of the product is the diameter of a circle equal to the 
ellipſis, | 


. ;. 


2 


USE OF THE 


E. 3. Suppoſe the tranſverſe 
axes of an ellipſis be 36, and the 
conjugate 29,5, what is the dia- 
meter of a circle equal thereto ? 


Firſt 23,5 x 36 = 8460 ; then 
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8460,0000 (91 197 Anſwer 
I 


181) 360 
181 
1829) 17900 
16467 
18387) 143900 
128709 


15191 


CASE 4. Having the area of a circle, to find the diameter, 


RULE. As 355 : 452 


: ox, as: 1,273290 :: the _—_ to 


the ſquare of the 1 or, multiply the ſquare root of the area 
by 1 12837. and the product will be the anſwer. 


E.6. Required the diameter 
of a- circle, that will compre- 
hend within its circumference 
the quantity of an acre of end! ? 

Firſt, an acre of land contains 
4540 {quare yards, then 355 + 
452 :: 4840: 6169,4788 ſquare 
of the diameter. 


6162,4788(78,; 2 the 

42. (diameter 
148) 1262 

1184 


1565). 7847 
782 
2288 

Note. 7854, and 2,1416, 
are areas of circles, whole diame- 
ters are 1 and 2, and ,079577 is 
the area of a circle, whoſe cir- 
cumference is 1; likewiſe 452, 
and 1, 273239, are ſquares of the 
diameters of circles, whoſe areas 
are 355; and 1, aud 1,12821, 
is the diameter of a fads, whoſe 
area is equal to a ſquare whoſe 
fade is 1. 


E. 7. In the midſt of a meadow 
"well flored with graſs, 
I took gufl three acres io tether my horſe ; 
How long muſt the cord be, that feeding 
all round, 
He mayn't graze of « or more than three 
acres of ground ? 

Firſt 4840 3 = 14520 yards, 
the content of the threeacres; then, 
as 955 2452 :: 14520 : 184874 
yards ſquare of the diameter 


18487 4000(13 5,96 Diameter 
I e 160 


: — * . 
23) 84 Fe 


2 7? 14 Gapdit ts 0r abt 
765) WF 
1325 
2709) 26240 
24281 
27 186) 185900 
| "263126 
22784 
Therefore 2)3 1359961 the diameter 


657. 67.98 ds, length 
(of * — . 


CASE 5. Any two des of 2 right-wgled triangle, A,B. 0. 


ing given, to find the remaining fide. 


Ee 2 1. The 
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m_ 8 1. The baſe and perpendi- 
NY cular being given, to find the 
hypothenuſe, 

RULE. Square each fide, 
add the ſquates together, and 
the ſquare, root of this ſum 
gives the hypothenuſe re- 
quired, Tn 

2, If the hypothenuſe and 
one ſide be given, to find the 
baden 


Og Perpendicular 


be, to r , 


1 


from the of hadith to the top of the caſtle ! 
* 11 WF. — * 


* 
* * 
—— — — — . — 
1 


44 


In the above figure, A B = the breadth of the ditch = 60 yards; 
BC — 45 yards, the height of the caſtle; and A C the length of the 
ladder required. Firft 60 X 60 = 3boo 

And 45 & 45 = 2025 


. 5625(75 Yards = A C, the 
(length of the ladder 


49 


145) 725 
123 


* ++ 


E. 9. At Matlock, near the Peak, in Derbyſhire, where are many 
ſurprifing curioſities in nature, is a rock by the fide of the river Der- 
went, dealer to a wonderful height, which being inacceſ- 


ſible, I endeavoured to meaſure, and found by a mathematical method, 


ther the diſtance between the place of obſervation and the foot of the 
rock, to be 554 yards, and from the top of the rock to the faid place; to 
be 1404 yards, (nearly); required the height of this ſtupendous rock? 


In 


« Few 
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:51:29159 bas Slsd d 8 \ C 
„ bond os „vin nad ul? 
| n Re 
(5108 Qt "0 
nn pc 51641 pC T | I%.Y 2 
8 A 
In the annex figure, ht 18 — ” 
the place of obſervation; A B+ . 


the diſtance tome foot of) the 
rock = 55+ yards; A C the 
diſtance from tlie top of the rock 
to the ſaid place 2 140 yards, Z . 
and B C the perpendicular height rare | | * 
of the rock, . is 1 


tt 


= * 
— P - 
| Oy | "% A B 
FTI % 
” \ oe” 
* * 


Firſt 140, 5 % 140. 5 19740, 25 A C*. 
And 55,5 55,5 = 3080,25 AB? 


B C 16660(129,07 yards= B C, the height 
2 I {required 
22) 66 
42. 
249) 2260 
2241 
24907) 190000 
174349 


— 


15651 


E. 10. A caſtle wall there was, whoſe height was found, 
To be one hundred feet from th' top to th ground; | 
Again the wall a ladder ſtood upright, „ 
/ the ſame length the caſtle was in height. | 
A waggiſh youth did the ladder ſlide, 
(The bottom of it) ten feet from the fade ; 
Now I would know how far the top did fall, 
By pulling out the ladder from the wall? 


In 
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In the annexed fig. 
B C 100 feet, the 
height of the caſtle: 
A Þ = 10 feet, the 
diſtance of the laddęr 
from the wall; Aa the 
ladder = BC, and a0 
the diſtance the ladder 
fell from the top of 
the caſtle, which 1; 
required, 


Firſt 100 X 100 — 10000 — A“ the ladder 
And 10X 10 100 = AB? the ladder's diſtance from the wall 


— — 


Difference 9900 — Ba * 


9900,0000000000{99,49874 = Bag 
$1 


189) 1800 
I701 
1984) 9900 
7936 
19889) 196400 Then 100 
179001 — 99,4974 


1938988) 1730900 h 50 126 feet, 2992 
. 1391804 6,0 1512 inches, the diſtance 
the ladder fell from the top. 


1989967) 14809500 
| 13929709 


19899744) 87983 100 
79598976 


= $384124 


E. 11. As Twas walking out one day, The which at firfl me muck furpri d, 
Much happened on the firſt of May, ot being before-hand advertis'd 
As Tuck world have it, I did ſpy Of fuck a ſtrange, uncommon fight ; 
A mayepole raiſed up onhigh, I. ſaid, F would not flir that 5 

. : . or 
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Nor reſt content until Id found "= RF © 
Its height exatt from off the ground ; n 
But when theſe words I juſt had ſpoke, == = | 
1 Ulaſt of wind the may-pole broke, 1 4 : 
the Whoſe broken frece I found to be Ae 

le; Exadt in leng i yards ſixtystlee, e 
the Which by-its;falf broke a aloe. 

(gr Twice Hſteen ad, from off the pole ant 
he But this being all that -T can do, f 

0 The may-Hele ndw being Lrole in duo, 

ler Unequal parts, to aid friend, 

of Ye youths, pray then an anſwer end? 

In the annexed ligure, A C = the length 
of the piece broken off, = 65 yards; A B 
— the diſtance the top of the piece lell 
from the bottom = 30 yards, and BC — 
the length of the pole that was left landing. 


Firlt 63 X 63 = 3969 AC or Ca 
And 30 & 30 = 9 = A B+ 


1 Difference 3069,00000000! $5,398; yards — BG 
*5 


1103) 4400 Therefore 63 
3309 1 55,3985 


— — —— — 


11069) 109 100 Anſwer 118, 3985 Yards 
99621 


— en nn 


110788) 947900 


E. 12. The height 
of an elm, growing in 
the middle of a circular 
Hand 30 feet in dia- 
meter, plumbs 33 feet, 
and a line ſtretched 
from the top of the tree 
ſtraight to the hither 
edge of the water, 112 
feet ; what then is the 
breadth of the moat, 
ſuppoſing the land on 
the other {ide the water 
to be level ? 
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In the annexed figure, ab —= 30 feet = the diameter of the iſland + 
BC 2 feet = the height, of the elm; AC 12 ſeet, the length 
of the line; and A = the breadth of the moat, which is required, 

"  Pirſt 112 K 11 2 12544 ACT 
And 53x 53= 2809 = BG? ,.. 


| Difference 9733 = A B= 


Therefore 975,00 (98,66 = AB 
81 — 15,00 Radius of the ifland 


138) 1635 $3,66 = Aa the breadth of the mon 
1504 (required, anſyer 
-- 1966} 13100. 
ke 11796 
19726) 139400 
118356 
12044 


E. 13. Two ſhips ſet fail from the ſame port, one of them goes 
due ealt, 50 leagues; the other due north, 84; how far are they 
aſunder ? 

In the following figure, A 1s the port where the two ſhips ſailed 
from; one north to C = 34 leagues, the other eaſt to B — 50 leagues; 
conſequently B C is the diſtance they are from one another, which is 
required. 


* Firſt 30 % 50 = 2500 = A B* 
And 84 X 84 = 75056 = A C* 


Sum 5 6.0 7.75 les ues 
We 9775 an 


= BC, the 
— diſtance 
187) 1456 
1309 
1947) 14700 
13629 
19545) 107100 
97725 
1 B 957 


RI. 


The reckoning ſpent by a company of perſons, to find out the num- 
ber of perſons, and what they ſpent a-picce, 

RULE. Reduce the whole reckoning to its loweſt name, and ex- 
tract the ſquare root of it, which gives the number of perſons, and wha: 
they ſpent a-piece ; which is always of the ſane name you reduced 
the given fum into. 


E. 14- 
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E. 14. A certain company being at a public-houſe, their reckon- 
ing came to 6s. 04d, the number of perſons in company were equal to 
the farthings each ſpent ; query, the number in erz and what 
cach ſpent? +a 


Firſt 6s, 044. == 289 qrs. ; . 7. . 
5 | Again, if 17 : 28q :: 1 
Then 289(17 men, anſwer 17)289(17 778. = 4x4. a- pieca. 
1 5 | 17 +: -* (anfiver 
27)189 119 
„ A 119 


F. 13. A company of men drinkiug till the reckoning came to 
305, 1d. I demand how many there were in company, and what they 
paid a-piece ? Anſwer 19 men, paid 19d. a-picee. 


E. 16. Suppoſe 75625 ſoldiers were ordered into a ſquare battal:a, 
how many men muſt there be in rank and in file 2 
756250275 Men in tank and le, anſwer ©” 
47)356 
329 
545) 2725 
2725 


To place any number of men, ſo that the number of men in rank 
may be double to them in the file, 

RULE. Take half the number, and extract the ſquare root for the 
file, which file you muſt multiply by 2 for the rank. | 


E. 17. Suppoſe 35912 men E. 18. A maltſter hath a kiln, 
to be martialled in battle array, which he finds too little for his 
and the number of men in rank buſineſs, its diameter being only 
to be double to them in file ; 15 feet ; the diameter of another 
query, the number in rank and is required, which will hold dou- 
file? ble the quantity of che old one? 
Firſt 2)339 12 Firſt 13 15 = 225 the ſquare of 

Wr 2 (the diam. 
179560134 men in file 1 gens: 
1 * 2 1 450 (21, 2 the 
. 5 4 (diam. req. 
23) 79 268 men in rank 3 
09 — 41) 30 
. 41 
105 2 
264) 1228 | 422) 900 
5 | 5 


Ff | E. 19. 
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E. 19. A maltſter hath a kiln, which he finds too large for his 
buſineſs, its diameter being 21,2 feet ; the diameter of another, which 


will hold half the quantity, 15 required ? 
Firſt 21,2 X 21,2 = 450 nearly; then 2)450 


\ 


, 
1 


225013 feet, the anſwer 
I T 


25)125 
125 


— — — 


By having the bung and head diameters of a caſk given, to find the 


diagonal line, 


RULE. Add the ſquare of half the ſum of the head and bung dia- 
meters, to the ſquare of half the length; the ſquare root of that ſum is 
the diagonal of the caſk. 


E. 20. Let 25 be the bung, E. 21. The ſemi- diameter of the 
22 the head diaingter, and go earth being 3984, 58 miles, and the 
inches the length of the caſk ; perpendicalar height of a mountain 
what is the diagonal line? 3 miles; how far may it be ſcen at 


Head 22 
Bung 25 
Sum 47 
Half 23,5 
2315 
1175 
705 
470 
Square 552,25 
Add 225 


4 


477377 
329 
548) 4825 


4384 


ſea, the eye of the ſpectator being 
ſuppoſed to be on che ſurface of the 
| water? ‚ 
3984,58 — Semi- diameter of the carth 
3 The height of the mountain 


3987.58 * 3997 5815900794, 2504 


3987.58 & 3984,58=15576877,7704 
Length 30 | Rus, 6,4800 
Half 15 5: 21246 266 N ed 
15 239 16,4800 (154,64 miles, 
—— Alte anfwer 
Square 225 — 
— 2¼i9 
38 87 the di 125 
777,25(27,87 t * 3040 1476 
1216 
3o8b, 20048 
18515 
30924) 153200 
123696 
29504 


3567) 44100 
38969 
5131 
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LIII. Extraction of the CUB E ROO 1. 


O extract the cube root, is to find out a number, which being 
multiplied into itſelf, and then again into the product, produceth 
the given number, 
As the cube root of 512 is 8, conſequently $X S & 8 = 512, the 
given number; and fo of others, as in the following 


y 3 A B 33 


| Roots I 1 3 4 5 0 71. © 
Cube 4, 8 27 | 64 125 | 216 | 343 | 512 | 729 |. 


RULE. 1. Make a point over every third figure given, beginning 
at the units place; ſeck the greateſt cube to the firſt point on the left- 
liand (by the table) whofe root place in the quotient; then ſubtra@ its 
cube {from the period, and to the remainder (if any) bring, down the 


three next figures, or your next period, and call it your dividend. 


2. Find a diviſor, by calling your quotient figure, with a cypher 
joined to it, v; then three times the ſquare of r will be your diviſor, 
ſeck how often it is contained in the dividend, and put the anſwer in 
the quotient, as in diviſion, only with this difference, call the ſaid quo- 
tient figure laſt put up e, and multiply your diviſor by it, and place 
the produce underneath the dividend ; then multiply the ſquare of e 
by three times r, and place it alſo under the dividend. Laſtly, eube 
the figure you called e, and place it under the dividend ; then add the 
three products together, which gives the ſuhtrahend, which ſubtract 
from your laſt dividend, and to the remainder bring down the next 


period, and proceed as before, 
EXAMPLE I. What is the cube root of 92768 ? 


32768032 The root 
27 


— — 


31 * = 2700) 5768 Dividend * 


5400 == Fre 

54 3 —— — 

| 360 = 4gree here: 40 
and e, 2 


8 = ge 


5768 Subtrahend, equal to the laſt dividend 


EXPLANATION. The neareſt cube to 32, the firſt period, 1s 
27, which is ſet under, and ſubtracted therefrom, and 2, the root of 
the ſaid cube, is placed in the quotient, and to the remam er 5, the 

Fl x period 
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period 768 is annexed, which makes 5768 for a dividend ; then 2 


cypher is joined to the quotient fightte 3, making 30, which is called , 
and being ſquared, and that ſquate multiplied by 3, produces 2700 for 
a diviſor, which being contained twice in the dividend, 2 is placed in 
the quotient, and called e, by which the diviſor is multiplied, and the 
product 5400 ſet under the dividend. Then 3 times v = 90, is mul- 
tiplied by 4, the ſquare of e, and the product 360 is placed under 
5400; and laſtly, 8 the cube of e, is placed under, and added to the 
other two numbers under the dividend ; and the ſum 5768 being the 
ſame as the dividend, and no more periods to be brought down, the 
work is finiſhed, and 32768 is found to be a cube Ks and 32 its 
cube root. | 


E. 2. What is the cube root of 21024576? 


21024576(276 The root 
8 


3rr S 1200 13024 Dividend | 
8400 ire wah 

2940 ee _—_—_— wat 
"7-2 £2 BY #2. 


11683 Subtrahend 


3rr = 218700) 1341576 


00 =9rre 
132 2 ö herer 270 


29160 ='3ree ; 7” 
216 e and e S 6 


IF 1941576 Remainder 


Z. 3. What is the cube root of g24 ? 
a ä 9249.7 The root 


729 * ->& BU DIG 

37S 24300) 195009 Dividend. 

N 170100 —9grre | 9 
13230 7% Cheer e 
4 % . 


Sa nt, 183673 Subtrahend 


ia 


Remains 11327 


1.4 
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E. 4. What the cube root of 923986477 * 501239 
| 91 Wo al G S. - L a 191 93 ' Yo! FE, 

jo! nd. rot., len nid bas 

, H V 9 1 11 2.0 1 


4800) 28398 Dividend ie vd 1 hott 


bb 


24000 ee of 
Ig Da 125 ande = 5 
113 
27125. Jubtrahend 


| 607566) 1273647 Dividend 
1213000 here r — 450 
545 aud e = 2 


1220408 Subtrahend 


— 


6129120000) 53239000000 Dividend 
49032960000 | ? here r = 45200 
8 


" 867 7 5 and e = 


49041638912 Subtrahend 


4197361088 Remains 
Now 432,08 & 452,08 X 452,08 4197361088 — 92398647 proof, 


Another conciſe method of extracting the CUBE ROOT. 

RULE. 1. Point every third figure of the om number, begin- 
niug at the units place ; then find the neareſt cube to the firſt point, 
fubtraR, and bring the three next figures in the next period to the re- 
mainder for a reſolvend. 

2. Square the quotient, and multiply it by 3, for a diviſor ; find 
how often it is contained in the reſolvend, rejecting units and tens, and 
put the anſwer in the quotient. 

3- Square this new hgure, and put it on the right-hand of the divi- 
for; but if the new figure ſhould be 1, 2, or 3, then put ot, 04, vx 
09, to the right-hand. 

4. Multiply the laſt figure in the quotient by 30, and multiply it by 
the former ſigures; add this product to the diviſor, and multiply the 
ſum by the laſt figure in the quotient ; ſubtract that prududt from the 
relolyend, bring down the next three figures, and proceed as before. 


E. 5. What is the cube root of 32768? 34568032 the root 
27 
2884) 5708 
94769 


EXPLANATION. The ſquare of 3 x 3 == 27, the diviſor ; 
aud the f{quare of 2 is 4, which per rule) is 04, this put ou the igt. 
and 


5 
1 
: 
5 
1 
1 
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hand of the diviſor 27, makes, 2704 ; then 2 & 30 X.3.= 180 
which added to 2704, makes 2884, for a new diviſor, which multi⸗ 
plied by 2, the laſt figure in the quotient, the product is 57 68, to be 
jet under the dividend and ſubtracted therefrom, and nothing remains; 
therefore 32768 is found to be a cube number, and 22 its cube root ; 
the ſame as example 1 in this lection. | 183 


E. 6. What is the cube root of E. 7. What is the cube root 


618470208? of 27407028375 
6184702080832 Root 274070283750 3015 Root 
$12 27 
20425) 100470 270901) 407028 
| 102125 270001 
2172804) 4345208 27225475)136127375 
4345205 126127375 


N. dela Hire has given vs a very odd property common to all powers, 
which A. Carre had obſerved with regard to the number 6, which is 
this: that all the natural cubic numbers, 8, 27, 64, 125, whoſe root 
is leſs than 6, being divided by 6, the remainder of the diviſion is the 
root itſelf; and if we go further, 216, the cube of b, being divided by 
6, leaves no remainder, but the diviſor 6 is the root itſelf. Again, 
343, the cube of 7, being divided by 6, leaves 1, which added to the 
diviſor 6, makes 7 the root, &c. 

The above gentleman, on conlidering this property of 6, has found 
that all numbers, raiſed to any power whatever, have diviſors, which 
have the ſame effect with regard thereto, that 6 hath with regard to 
cubic numbers. | 

For finding of theſe divifors, obſerve the following 

RULES. 1. If the exponeut of the power of a number be even, 
i. e. if the number be raiſed to the ſecond, fourth, ſixth power, &c. 
it muſt be divided by 2; the remainder of the divificn, in cafe there 
be any, added to 2, or to a multiple of 2, gives the root of this num- 
ber, correſponding to its power, x. e. the {econd, ſixth, &c. roct, 

2. If the exponent of the power be an uneven number, 1. e. if the 
number be raiſed to the third, fifth, fevcuth power, &c, the double of 
that exponent will be the divifor, which has the property mentioned. 

Thus it is found in 6, double ot g, the exponent of tlie power of 
all the cubes; thus allo 10 is the disitor of all numbers raiſcd to the 
fifth power, &c. | 

To extract the cube root of a VUI CAR FRACTION, 

RULE; Extract the cube roo of the numerator for ancw nume- 
rator, and the cube root of the denominator for a new denominator 3 
and this new fraction will be the cube root of the given fraction, 

The fractions muſt he reduced'to their loweſt terms; if it be a mixed 
number, to an improper traction 3 an 11 a ſurd to a decimal. 

EXAMPLE 1. What is the cube root of fr? | 
Firll 0 27 33 and the 3 243 :4:7 3 -then 315 the root required. 
ES p E. 2. 
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EF. 2. What is che oy 1 of mr? 


ks Firſt Pr r "27 3 ; "then 2 = 4 the root, 
Sn 
be E. 3. W! iat is the cube root of 1279 
. | 899 — 45 ..- 
5; Firſt 135 . , or e! then 3 2 8065 — +5 = 27 the root. 


The extraction of roots of higher powers, are of little or no uſe in 
pra tical ecithmetic ; I ſhall therefore leave this rule with the follow- 
#14 ing 4 'V +t 10108. 

Ihe biquadrate of any number is Foal by extracting the ſquare 
root of the given number firit, and then the ſquare root of that root. 
ot 2. The root of the ſquare cubed, or ſixth power of any number, is 
founch by extratling the lyuare root of the given number , then extract 
the cube root of that ſquare root, which will give. the ſixth power 
required. 

. The root of the biquadrate ſquared, or eighth power, is found by 
extracting the ſquare root of the given number, which will reduce it to 
a biqu: adrate, which proceed with as before. . 

4. The root of the cube cubed, or ninth power of any number, is 
found by extracting the cube root of the given number, and the reſuly 
will be a cubic refolvend ; or extra the cube root alſo, which will be 
the root of the ninth power. 


LIV. The USE of the CUBE ROOT. 


G A. $8 * 
O find the fide of a cube that will be equal in ſolidity to any given 


ſolid, as a globe, cylinder, cone, &c. 


RULE. Extract the cube root of the ſolid content, of the given 
body, which root will be the fide of the cube required? 


EXAMPLE 1. Ihere is a {tone of a cubic form, which contains 
432 lolid feet ; what is the ſuperficial content of one of its ſides ? 


432(7455 -| Side of the cube 
2 
15775) 59000 
7597 5 
1698775) 1012300 Then 7, X 1.35 = 
8493875 57,0925 the content req. 


Remains 1031125 
E. 2. The content of a globe is 1728 ſolid inches, what is the 
ſide of a cube equal thereto ? 


1728ʃ13 Inches, the ſide of the cube 


8 CASE 


1 
. 
| 

| 

| 
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CASE 2. Having the dimenſions of any ſolid body, to find the 


dimenſions of mother ſimilar ſolid, chat ſhall be any number of times 


greater or lefs than the ſolid given, Id | 

RULE. Multiply the cube of each fide by the difference between 
the ſolid given and that required, if greater, or divide by the difference 
if lels than the folid given:; then extract the cube root of each produd 
or quotierr, which will give the dimenſions of the ſolid required, 


E. 3. Suppoſe the length of Secondly 25 
a ſhips keel to be 125 feet, the 25 
breadth of the midſhip beam 25 125 
feet, and the depth of the hold 50 
15 feet; I demand the dimen- * 
ſions of another ſhip of the ſame 25 
form, that ſhall carry three times 3 
the burthen ? | - 3125 
Firſt 125 | 1250 
125 15625 
625 | 3 
250 Wn 
12 4687 3(36,05 midhip 
15b25 8 (beam 
125 3276019875 
78125 19650 _ 
$1250 38754025 219000000 
15625 193770125 
853125 Remains 2 522987 
— Thirdly 15 
58393750180, 28 keel 1 
I 75 
6044859 | — 
| 4832 225 
— 15 
9730304) 27375000 T1253 
iy, . 224. 
974593744) 79 13392000 __ 
| 7790974993 | 
SLF 7 ; — RY (the hold 
Remains 116642048 10125(21,6 Depth in 


E. 4. Suppoſe I lend my neighbour a ſlack of hay 12 feet in length, 


. breadth, and depth, and he returns me 2 ſtacks, each of whoſe lides 


is 6 feet, how much will remain due ? 
I2X 12 X 12 = 1728 Solid feet borrowed 
G X GX GN #2 = 432 Solid feet repaid 
Anſwer 1296 Solid feet unpaid | 
For 1728 ＋ 32 = 4 ; conſequently 4 is till unpaid, 


E. 5. 
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E. 5,” Whiut dimenſions muſt I give to a joiner, to make a cubical 
box, thirwitthold 2000 oranges of 24 inches diameter each, ſup- 
poſing the oranges globular, keeping chat forms. and laid in rows. * 
attly ut the thptof each other??? 


79 2 YM 1 
Fickt 275 * 4.5 * 2,5 X 2900 = 31250 the bildet the box 


;31250(31;498 Inches, the fide of the. box 
7 | NP | 
2791] 1756 „ 
8 n ST 
294036) 1459000 X | | 
— 1168144 . * 
29663661) 2908360000 1111 
— 266972942 > e dt b 
2973616124) 23883051000 e 
| 23804928992 Z 


CASE 3. To find two mean proportionals between two given 
numbers, 

RULE. Divide the greater extreme by the leſs, and the Cube root 
of the quotieut multiplied by the leſs extreme, gives the leſſer mean; 
multiply the ſaid cube root by the leſſer mean, 2 the product will be 
the greater mean proportional. 


E. 6. What are the two mean 3 between 6 and 384 


Fil bs $4(64 whole cube root is 4 
354194 6 The leſſer extreme 


For, as 6: 24 :: 96: 384 24 Leſſer mean 
- 24 0 4 | 

354 96 Greater mean 

«+; + 192 | 8 

6) 2304 8 

2384 Proof | 


CASE 4. Having the dimenſions and capacity of 2 ſolid, to find 
the dimenſions of a fimilar ſolid, of a different capacity, 


RLE. Like ſolids are in triplicate proportion to their homo- 
logous ſides; therefore it will be, as the cube of a dimenſion : is to 
its given weight :: ſo is the ua of ay like dimenſion : to the 
weight ſought. | 8 


E. 7. Suppoſe a cannon | ball of 4 inches diameter wei eighs 18 1b. 
I demand the diameter of another that weighs 14166 ? 
Firſt 4 X 4 x 4= 64, cube of the diameter 
lb. in. 6h. 
Then as 18 : 64 :: 241 : 501.3 Cube of che diameter 
Gg 501,333 


* 
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501,333(7,9 + Inches, the diameter required » 
; 343 _ 
16671)155333 

5. . 150039 


.. $294 


E. 8. There is a ball or globe of marble, whoſe diameter is 6 
inches, and its weight 11 pounds, what will be the diameter of ang- 
ther gi be of the ſame marble, that weighs 500 pounds? 


Firſt 6X6 X6=— 216, cube of the diameter 
: 46. in. 46. in. | 
Then as 11 : 216 :: 500 : 9$1$,181 cube of the diameter 


98 18, 181 (21,4 inches, the diameter ſought 


1 
—— — 


126101818 
1261 
134836) 557181 
539344 
17837 


LV. The SINGLE RULE of THREE, 
I 'N mT .0O 1 MS 3s 


. 5 
EDU CE che fractional parts into decimals of the higheſt name 


mentioned ; then ſtate the queſtion, and proceed as taught in 

ſet. XII. and XIII. | 

EXAMPLE 1, If 25 pounds Then, as 2,5: 1,25 :: 14,75 
of tea coſt 10. 55. what will 144 1,25. 
come to at the ſame rate? 7375 
First 22 2 2,5; and 11. 55, 2950 
= 1, 25 allo 144 = 14.735. 1475 
X 2 18,4375 


2,5 ** 
5) 36875 


— — — 


Anſwer 7,3735227. 
5 75. 6d. 


E. 2. Suppoling the earth to be 81000000 miles diſtant from the 
ſun ; I would know at what diſtance from him another body muſt be 
placed, ſo as to receive light and heat, double tc that of the earth? 
Firſt $1000000X 81009000 = 6561000000000000; then reciprocally, 


As 


- Ly 
. 


* 


227 


IN DECIMALS. 


As 1 : 6561000000000000 :; 2: $280500000009000 


Therefore 3280 5 57 27 5649 miles, anſwer 
25 
107)750 
749 


5840 3250 Note: The effcas; or degrees of 
2204 light, heat and attraction, are reci- 
11447) 5bboo procally proportional to the ſquares 
80 129 of their diſtauces from the centre, 


— ñꝗœäiüiſnäʃ- 


114545) 647100 whence they are propagated, » 
572725 | 


— — — — 


1145500) 7437500 
$7303 
11455124) 56440400 
45820496 _ 
114551289) 1062590400 
1030961601 
31628799 
E. 3. If the diameter of the earth is 7970 miles, of the moon 
2170 miles, ſuppoſing them both to be exact ſpheres (as they are not); 
what compariſon is there between them in point of magnitude? 
Firſt 7970 % 7970 % 7970 = 50626157 2000 
And 2170 x 2170 XK 2170 = 10218313000 | 
| As 10218319000 : 506261573000 :: 1 
10218313[000)506261573[000{49,5445 Times larger than the 
moon, anſwer, ; 
Note. The quantity of matter contained in all ſpheres, is directly 
in proportion to the cubes of their diameters. 


E. 4. Suppoſe a fone let go into an abyſs, ſhould be ſtopped at 
the end of the eleventh ſecond after its delivery, what ſpace would it 
have gone through ? | 

* Firſt 11 X 11 == 121, and the ſquare of 11s 1; 
Then, as 1 2 120,063 : $22 
121 
16083 
32166 
16083 
Anſwer 1946, 043 Feet 


Note. The velocity acquired by heavy bodies falling near the 
earth's ſurface, is 16,083 feet in the firſt ſecond; and as 16,083 is 
to the*{quare of one ſecond, or 1, ſo is the given diſtance to the ſquare 
of the ſeconds required. Or by multiplying 16,08 feet, the deſcent 
ot an heavy body near the earth's ſurface, in one ſecond of time, by as 
many of the odd numbers, beginning from unity, as there are ſeconds 
iu any given time, viz. by 1 for the firft, 3 for the fecond, 5 forths 

Gg 2 third, 
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third, 7 for the fourth, &c. the ſum total will give the ſpace it has 


paſſed, any where on this {ide the centre of the earth? 


17 1 


E. 5. What is the difference between the depth of two wells, 
into each of which ſhould a ſtone be dropped at the ſame iuftant, one 
will meet with the bottom at 6 ſeconds, the other at 10? 


Firſt 10 X 10 = 100; and 6 X 6 = 3b, ſquare of their deſcents 


Then as 1 : 16,083 : } 


100 : 1608, 3 2 
36 : 579 {their depths 


Anſwer 10 29,3 difference 


E. 6. In what time would a 
muſquet ball, dropped from the 
top of St. Martin's ſteeple, in 
Birmingham, ſaid to be 300 feet 
high, be at the bottom? 

Firſt, as 16,083 : 1 :: 300 
16,083) 300, oooooo0 (18,6532 


E. 7. A ball deſcending by the 
force of gravity from the top of a 
tower,lwas obſerved to fall half the 
way in the laſt ſecond of time; 
required the tower s height, aud 
the whole time of deſcent ? 

Firſt, the ſquare root of 1 = 1, 
and the ſquare root of 2 1, 4142, 


18,6532(4,3 18 + ſeconds, from which take 1, and there re- 
16 FN” anſwer mains-,4142 ; then, as ,4142 : 


* * 


1,4142 :: 1: 3, 414 ſec. the deſcent 


83) 265 Now 3,414 X 3414 = 11,6554 
249 And, as *1 : 16,083 ©: 11,6554 
861) 1632 16,053 
8628) 77 = — 
02 
8576 5 116554 


Anſwer, feet 187,45 37982 


LVI. The DOUBLE RULE of THREE 
IN DECIMALS, 


EXAMPLE 1. 


F 100 men can dig a trench 5 feet long in 24 hours, what length 
L of ſuch a trench can 9800 men dig, in 10 hours? 


men. feet. men. 

Stated thus; as 1000 : 300 :: 9800 
244: — 2: 10 

24000 98000 

500 


241000)4900[000(2041,6= 
. 3. 


80g r feet 7 inches, the anſwer, 


— 
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E. 2. When the buſhel of wheat was ſold at 195. the four-penny 
loaf weighed 45 6. what ſhould the ſix-penny loaf weigh, when the 
pulhel of wheat ſells at 15s? 

5. lb. 5. 
Firſt reciprocally, as 10 : 4z5 :: 15 
4 * 323 


15 45 
4 10 
60 45,0 

600 2710 


4,3 == 44 1b. Anſwer 


E. 3. A young hare ſtarts 5 rods, before a greyhound, and is not. of 
perceived by him till ſhe has been up 34 ſeconds ; ſhe ſcuds away at 
the rate of 12 miles an hour, and the dog, on view, makes after her at 
the rate of 20; how long will the courſe hold, and what ground will 
he run, beginning with the outſetting of the dog ? of 7 

Firſt 34”= , 009444 hours, and 5 _ —= ,015625 miles; then 

N m. K S. mM. 
As 1 : 12 :; 009444 : 113388 
113328 | 
„015623 2 
128953 Miles = 680, g ſeet, the hare had ſtarted 
Now 20 — 12 = 8 Dog gained in running 20 
qm. m. me 

Therefore, as 8: 20 :: ,128953 : 2,57906 furlongs = 17024 

feet, run by the greyhound, Poet 
h 


m. h. m. . 

Again, as 8: 1 :: „128933: „016119 = 58,0284 time run by 
the greyhound. 

Note. It hath been found by experiment, that a pendulum 99,2 
inches long, in our latitude, vibrates 60 times in one minute; and 
that the length of pendulums are to one another reciprocally as the 
ſquare of the number of their vibrations made in the ſame ſpace of times 

E. 4. What difference is there between the length of a pendulum 
that vibrates half a ſecond, or 120 times in a minute, and another that 
ſwings double ſeconds, or $0 times in a minute? Firſt bo & bo = 


3boo ; then reciprocally, Again, 
As 3600 : 39,2 :: goo = 30* As 3600: 39,2 :; 14400 = 120”: 
3boo 3000 = 
2352 * 235% 
1176 1176 
9]00)1411,200 144100)1411,200 (9,8 Length of 


1296 the pend. that 
156,8 Length of the | vib. half ſec. 

pendulum that vibrates double 1152 156,8 

leconds, or 301imes in a minute. 1152 9,8 


— — — 


K A. 
Anſ. 147 in. = 12 39 
* E. 5. 


— 
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E. 5. Obſerved, that while a ſtone was deſcending to meaſure the 
depth of a well, a ſtring and plummet, that from the point of ſuſpen. 
ſion, or the place where it was held, to the centre of ofciliation, or I 
that part of the bob, which being divided by the circular line, ſtruck Wi 
from the centre aforeſaid, would divide it into two equal parts of equal 
weight, mcaſured juſt 18 inches, had made 8 vibrations; pray what Th 
was the epth, allowing the ſanie as in page 78 for the return of ſound 


| to the ear ? ASS 4 
| Firſt 60 7840,00000000(88, 5497 vibr. 
N : bo 64 (in 1 minute - 
| in. | in. — t 
39,2 : 3600 :: 18 .168)1440 bi 
99,2 1344 - 
| 324 8825 - 
a. 17704) 77500 
3) 141120,0 70516 
x8} | 177083) O 
* 521249 


1770867) 13715106 
edges 


319031 


7840 Seconds 


Then 6 lo) 88,343 


1,4757 28 Vibrations in a ſecond 
Alſo 1, 475728) 8, ooooO0 g, 42 1 ſeconds in 8 vibrations 
Now 5,421 
5,421 © 
5421 
10842 
21684 
L HM 
Then, as 1: 16,083 :: 29, 387241 
| | 16,083 
88161723 
235097928 
f 1763234460 
_29357241 


47 2,034 997003 Fect found was returned through 
Again, as 1150 : 1 :: 472,034997003 
I 


1150/47 2, 34997 00[3(,410986953 Seconds, time 
ſound was returning. 


8 5,421 — , 411 = 3, ol ſeconds, time of the bodies deſcent; 
and 5,01 x 5, 1 25,1; allo 25,1 X 16,089 = 403,674 feet, 
the depth of the well, Anſwer, ae 

0 2. F. 6. 


* 


IN DECIMALS. 23t 


E. 6. In Derbyſhire, a wonder of Hut I the depth have found exacliy true 

the Peak, By gravity ; a method ſomething new." 

[: Eldon-hole, as poets often ſpeak, As heavy bodies do accelerate, 

Wieſe depth exatlly, none could e er In ſpaces known firſt to our Newton 
deſcry, did try, great; 

N atheiſt Hobbs his utmoſt ſkill Four fond rous ſtones intothe well let fall 

IWko wrote de Mirabilibus Pecct. Iu meaſ d ine, agreed iu numbers all: 

4rd burleſque Cotton does ſlrange things A pendulum Jrxty-one inches long, 
rehearſe By which the time I meaſured was not 

In ftic words, and Hudibraſlic verſe, wrong, | 

Hiro he this monſtrous orificedid plumb, PVibrated freelywhilſt that each flone fell, 

But could not at tie bottom of it come Eight times ; by which the depth I'd 


V 16 hzndred yards of rope let looſe ; have you tell, 

.d tells a flory of a woman's gooſe: Allowing rightly for th approachof ſound 
Fabulous the one, ſo may the otner be, That your own works may not themſelves 
Erroncous too, without philoſophy ; confound ? 


Firi: 60 X 60 3600; then reciprocally, 
In, fec. in. fec. 
As 39,2 : 3600 :: 61: 2313,4426 *.* ,, 2313,4426 = 48,09 

Then, as 48,09: 1:: 8: „1663; and , 1663 & 60 = 9,99, or 
10” nearly, the time the pendulum made & vibrations. 

Now 10 X 10 = 100; then, as *1 : 16,083 :: 100: 1608, feet, 
ſound was returning. Again 1150 : 1 :: 1608,3 : 1,398 ſeconds, 
the time ſound was aſcending; . 10 — 1,398 = 8,602 ſeconds, 
time of the bodies deſceut ; and 8, 602 X 8,602 = 74, nearly. 

Alſo 74 & 16,083 1200, 142 feet = 400,473 yards, the depth 
ol Eldon-hole, | 


LVII. FELLOWSHIP. 


UC ,*  * 


TED DE the whole gain or loſs by the whole ſtock, and multiply 
the quotient by each perſon's particular ſtock, and the ſeveral 


products, will be the reſpective gain or loſs of each. | 


4 


EXAMPLE 1. Three merchants, A, B, and C, freight a ſhip with 
9b ton of wine, thus; A put on board 24, B 32, and C 40 ton but 
the extremity of the weather obliged them to caſt 12 ton overboard ; 
how much muſt each merchant bear of this loſs ? 


Firſt 24+ 32 ＋ 40 = 96, the whole ſtock; 
Aud i2t. - 95 = ,125, the quotient, 
Then 24 As.) 1) 92 93 Ass loſs 
a g2B's. Stock & ,125 = 4 4Bs 
40 Cs ) ( 5 C's 


Proof 1% tons 


232 FELLOWSHIP. 
E. 2. Four men trade together, A puts in 2007, B 150. C 8% 
and D 7ol. they gain Gol. what is the ſhare of each ? 0 
Firſt 200 +150 ＋ 85, + 70 — 503 the whole ſtock; 
And 60. +. 505, — ,11881' the quotient; then 


„ 
200 A's n 18 2,9 A's gain 
150Bs __ | 17,8215 = 17 16 3,4 
85 C's pes * 511881 = | 10,09885 = 10 1 11,8 C;* 
70Ds 8.3167 = 8 6 ID's f 
: Proof = . 60 0.0 | 9 
8 E. 3. In honour of Criſpin, the cordwainers, ließ P 


Prepared a feaſt, to be jovial and gay; 
Six tanners, eight curriers, at firſt took their place; 

| Stxteen cordwainers next, all with regular grace ; 
Then the coblers next, who were twenty and one, 
At table ſat down with their hoſt merry John: 

| When dinner was over full bumpers did paſs, 

| Some drank a full noggin, and fome a wide glaſs ; 
Carouſing and ſinging they paſs the long day, 
No ſons of great Bacchus more jovial than they, 
At laſt for the reck'ning the tanners did call, 
Whilſt ſome of the coblers did nothing out bawl 
For old hock, or flingo ;—the landlord came in 

2 With his ſcores round a trencher—to work did begin, 

And found that Ten Pounds was the ſhot to defray, 
Then tell me, Tyro, what each had to pay, | 
When the tanners and th other, agreed very true, 
In proportion to pay, as five, four, three, and two? 


© -a — — 


It is plain by the queſtion, that as often as each tanner paid 55, the 
others paid 4s. 3s. and 25. a-piece ; which ſum multiply by the num- 
ber of each trade or vccupation, thus ; „ 

J. > of, | 
1,5 And 100. 7,6 = 
1,6 1,31578 che quotient. 
24. #4 | 
_. * 
0 $ — — 
7˙6 

1,9736) the 6 tanners' ſhare 
1 1,91578 — gt the 8 curriers 


£A © RN -a - wwe 


w M25 
e 
— 
O 
nen 


l 


3,157872 the 16 cordwainers 
2,763138 the 21 coblers 


63 T each tanner's ſhare 
3 each currier's 

114 + each cordwainer's 
74 + each cobler's 


Alſo 6)1,97367 (,328945 
8)2,105248(,263156 
2 2 27S 72397307 

” 21)}2,7031 5131 
7631381315) LVIII. 


ain 
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LVII. DOUBLE FELLOWSHIP. 


\ HEN the-ſhares of partners are continued in company unequal 
times, they occaſion the name fellowſhip with time, or double 
fellowſhip; which is performed by the following 
RULE. Divide the whole gain or loſs, by the firſt term or ſum of 
the products; the quotient is a common multiplier, by which multi- 
plying the ſeveral products, you will have the ſeveral ſhares required. 


EXAMPLE 1. Three merchartts, A, B and C, enter into partner- 
ſhipthus ; A puts into the flock 657. for 8 months; B puts in 581, 
for 12 months; and C puts in 84“. for 6 months; with theſe they 
traffic, and gain 166“. 125. it is required to find each man's ſhare of 
the gain, proportionable to his ſtock and time of employing it? 


4. ao pro. 


6b; K 8 = 320 A's | | 
78 X 12 = 936 Bs { Sto multiplied into his time 
84 Xx 6 = 504 C' | 

Sum 1960 


1960)166,6(,085 the common multiplier 


Then 320 X ,o8; = 44,2 = 44 4 © As 
And 936 Xx ,08; = 79,56 = 79 11 24 Bs Gain 
Alſo 504 X ,o85 = 42,384 = 42 16 94 Cs 


Proof J. 166 12 © 


E. 2, Four merchants trade after this manner; A puts in 1008. 


for $ months; B puts in Sol. for 5 months, and then puts in 40l. more 
for 3 months longer; C puts in 176!/. for 4 months, and then takes 
out 50d. for four months more; D puts in 23ol. for 6 months, and 
then takes out the whole: they gained 2120. 10s, what is the gain of 
each merchant ? 


4.9 1 products. 
_ X 8 —= 800 A's Stock and time 

o K 32 400 
120 X 3 = + 3604 300 3's . 
176 X 4 = 704 
126 X 4 = + os | 1208 C3 
228. X-06.= 1380 Ds 

Sum - 4148 


4148)212,50(,05123 the common multiplier 
H h Thea 


234 DOUBLE FELLOWSHIP. 

| = ES We 
Then 800 X ,05123 = 40,994 = 40 19 $ A's Share 
And 760 X „05123 = 38,9348 == 28,18 $4 B's! / 
Alſo 1208 X ,05123 = 61,4760 , 61% SCs 
Likewiſe 1380 X , 05123 = 70,6974 = 70 13 11 D 


Proof , /. 414 10 %ñ 


ci 


E. 3. Three merchants, A, B and C, trade together 1 A puts in 
120l. for 8 months; B 2500. for 4 months; and C 100d. for ; 
months; they gained 184“. 10s. what is each man's ſhare of the pain? 


1.5 

Firſt 120 X 8 
250 X 4 
100 X 5 


960 A's Stock and time 
100 31 o 0 
500 C's 


[1 


sum 2460)184,3{,075 the quotient. 4 


*+ 


Then 960 172 As Gain 
1000 NX 1075 = 5 157 W's an 
500 37.5 Cy 


Proof . 184,5 = 184“. 105. 


E. 5. Four merchants, A, B. C and D, enter into partnerſhip 
thus; A put in 64/7. 105. for 44 months; B put in 78/.'155. for 5 
months; C put in 1120. 146. for 84 months; and D 1251. 53. for 
54 months; they gain 1080. 188. 434. what is due to each in pro- 
portion to their ſtocks and time they were employed? EN 


* 


1. mo. | —— 
Firſt 64,5 X 4.5 = 290,25 A's Stock and time 
98,75 es = 49%) Bs "FOG 


112,) X 8,75 2 986,125 C 
125,25 X 5,25 = 637.5625 D's, 


Sum - 2406,4375 
And 2406,437 5)08;9187 5(,045261 the quotient 


i #1 11137 


Then 290, 25 1 78 13,1370 A's Gain 
472,5 — } 21,3559 Bs 
986,125 Pau 44,633 C's 
657.5625 29,762 D's 


Proof - 108,9179 = 1087. 18s. 444. 


Note. Queſtions of this kind ſeldom occur in buſineſs, and theres 


fore to enlarge on this head would be entircly uſeleſs. 


* 
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Lx. SIMPLE INTEREST. 


INTER 8 T is the premium allowed for the loan of money, &c. 
See ſection XVIII. page 110. 

There are ſeveral ways of computing ſimple intereſt ; as by the ſingle 
and double rules of three, &c. But all computations relating to ſimple 
intereſt, are grounded upon arichmetical progreſſion ; I ſhall from 
thence make uſe of ſuch general theorems, as will ſuit with all caſes. 
In order to that, here are five letters to be obſerved, viz. 

7 * = any. principal or ſum put to intereſt, 
I = the intereſt. 


Let XT = the time of the principal's continuance at intereſt, 
A S the amount, or principal and its intereſt, 
R = the ratio, or rate per cent. per annum. 


The ratio is the ſimple intereſt of 17. for one year, at any given 
rate; and 1s thus found : 
J. Won 5c 2325 
Viz. 100 : 5 :: 1: ,05 the ratio at 3 per cent, per annum. 
Or, 100 : 4 1:04 the ratio at 4 per cent. per annum. 
And in this manner the ratios in thy following table are found. 


T A B LV. 


When the principal, time, and 
| rate per cent. are given, to find the 
intereſt, 

' RULE. Multiply the principal, 
rate, and time continually 1 into one · 
another; the product is the inte- 
reſt ſought, 


Or, if p'="the principal, . — the time, 7 = the rate, and I = the 
intereſt, 


THEOREM 1. Pr =I. 
EXAMPLE 1. What is the intereſt of 2411. for 3 years, at 4 per 


cent. per annum ? 


By theorem 241 = P. 


. ws 0 
. * 


E. 2. What is the intereſt of 


ano, 8.441. 105. for four years, at 5 per 
— cent per annum! 
783 2 fil. * the rule 842, 5 Principal 
o4 r. | „05 Ratio 
L. 28.92 þ tr. 42,125 
_ 302 U | Ao. of years 
„„ ts as : 
212 42 1 * , f. 168, 500 
d. 4.80 6 — 
5. 10,000 


— 
qrs. 3,2 Anſ. 28. 18s. 44d. Anſwer 168. 105. 
4 H h 2 E. 3. 
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E. 3. What is the intereſt of E. 4. What is the intereſt} of A 
20, oo. for ſeven years, at 44 4882“. 175." 6d. for 64 years, a1 
per cent. per annum? 4 per cent, per annum? 
20000 = þ. 482,875 f. 
err. 1045 =r, 
80000 1931500 
goo, ooo pr. 194 21.729375 = pr. f t 
7 t. Pg = 
3 6300 = ptr, Anſwer ; 1086468753 
| 130370250 


—— 


mma 


Anſwer, 141, 2409375 = 1410. 4s. 94. 


LX. When the Intereſt required is for days only. 


Mörrivrn the intereſt of 11. for one day, at the given rate, by 
the principal and number of days for the anſwer. 
The intereſt of 11, for one day is thus found; viz. 


1 d. 
As 365 : „5 :: 1 : 0001369863, &c. the intereſt of 10. for one 
day, at 5 per cent, And in this manner the following table is made. 
| TAR IL. X 2 
per cent, Decimals. ING.) 
5 2 001369863 
4; = ,000123287b7 | 
4 = ,00010958904 
34 = ,0000958904 1 
| 3 = ,oo008219178 


EXAMPLE 1. What is the intereſt of 5471. 15s. for 320 days, 
at 5 per cent, per annum ? | 
$04 2 9 4124: 0001369863 Ratio 
| 547,75 Principal 
2 — 07014 | 6849215 
9559041 
9559041 
5479452 
6549315 
2075034245825 
2 320 Number of days 
1500654916500 
5 2251027374775 
Anſwer 24, 010958664000 241. os, 24d. Again 


SIMPLE INTEREST. 


237 
Again thus: 547,73 Principal 
t | wo g 320 Number of days 
12095500 1.70) 
164325 


F 13100)175 21$0,00(24,0109 = 240. os. 244. the anſwer as before. 


E. 2. What is the intereſt of 1507. from the 18th day of January 
to the 11th of November, at 5 per cent. per aunum ? 


„0001369863 Sr. 
1130 8. 
68493130 
1369863 
„0203479450 
4297 =>. 
1438356150 
2849315050 
410958900 
Anſwer 6, 1027296630 
Again thus: 130 Principal 
297 "Number of days 
1050 
1350 


900 


— !. 26. od. 


791000445150 (6, 102 = Gl, 28. ogd. as before. 


E. 3, What is the intereſt of 40. for 50 days, at 3 per cent? 
,00008219178 = 7. 


8 
„003 28767 120 r. 
$0 =. 


Anſwer 164383 55000 = ptr = 95.334. 


When the principal, time, and rate per cent. are given, to find the 
amount, mY 1 


RULE. Find the intereſt by theorem 1, which added to the prin» 
cipal, will give the amount, 


THEOREM 2. ptr 4-pþ=4. 
EXAMPLE 1. 


What will 3197. 105. amount to in 3 years, at 4 
per cent. per annum? 
* The reaſon of this contraction may be ſeen in ſetion X VIII. page 120. 


312,5 


238. SIMPLE INTEREST. 
1 N 
11% 1149 N f 205 12 Ae 8 LEAVE 
Hig es $2] 11397190 þ 38 8 
37.50% = þ tr. 
31245 =þ- 
Anſwer J. 350% 350,000 =þptr ＋ . 


E. 2. What wik 6721. amount E. 3. What will 5000. amoutt 
to in 87 years, at 4 per cent. per to in b years 120 days, at 44 per 


annum? 672 Principal cent, per annum ? 
/ 24045 + 6.328767 rt. 
dt o ,1 == (03 = Er. 
12332904; 688 Pe: 64 8 
31 3835 1 
o, 
wats W 44301369 
1 --þ 25315068 
151200 
241920 „lag. 308464325 * f. 
257, 400 = Intereſt 800 . | 
— N 009271 ineip 1933: ö 
2 5 150, 3082 1685 2 Pfr. 
Anſ. 929,0400 = gegl. os. 91. 500 =P: 


Anſ. 650, 30821 Leas * Ts 
(6504. 68. 144. 


When the rate, time, and intereſt, are given, to find th 8 


% TL 
' RULE. Divide the intereſt by the product of the rate dctimꝭ: 
the quotient is the principal. 


"THEOREM 3: £=þ. 


"EXAMPLE I. What chncipal being put to intereſt for 2 years, 
"aa gain Gol. at ts Per. cent. per annum: 4 
. Falls > X 05 = 10 the ! 1 ran of the ratio and time 
7, Then 20} 60500(Gool. the auſwer n 


= | What principal being put to intereſt for 3 years, will gain 
691. 1 35. 6d. at 5 per cent. per annum ? 


Firſt 3 X ,04 = = ,15 product of ratio and time 
. 569.675 
5737513935 


Anſwer 464,5 = 464“. 10%, 
£ 


E. 3. 


- U 
W 1! 4 
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E. 3. What principal being put to intereſt for 44 years, will gain 
581. 145. 6d. at 4 per cent. per annum? 


Firſt 4,5 X 04 = ,18 produ& of ratio and time 
135 725 


— — 


9) 293, 625 * 
. 1 550,5 326. 85. ee, 74 


— AS 


When the. amount, rate, and time are given, to ſind the principal, 
RULE. Multiply the rate by the time; add unity or 1, to the 


product for a diviſor, by which ſum divide the — the quotient 
will be the principal. | 


THEOREM 4+ Tz "Tie 


-_ 


———— 


EXAMPLE 1. What principal will amount to 4700, in 5 years, 


at 34 per cent. per annum? 


5 X 2035 da =2,175 ; then per; theorem, 47009), » 2,175 = 
4ooo!. the anfwer, 


ig vt dag = 080. E 
The work at length: ,035 ; 
— 38 5 1 
175 tes 
+ 1,000 1,000, ds ad; ry 
1,17 e eee Anſyer. as wh 
4700 
0 


E. 2. What principal being put to intereſt will amount to 3540 
45. 0 fd. in 7 years, at 24 per cent, per annum ? 


35. | BEL | 1 þ E. 3. What principal being 

7 a put 10 intereſt will amount to 

„245 40l. * years, at 5 per cent. per 
T1. 00 000 2x7 <1 annum! 


7, 245]354:202083(a84, 499 — Firſt ,05% 3 + 1=1, 153 then 
2499 284“. 95. 90 = : eee = 24 
Jos Anſwer 8 . Bak 5 W 


9960_ * MLA 15 | 3 85 1 
5602 — 
4980 : 14 Hul 0 355 * F 67172 
6220 0 803 
4980 950 
12408 | 920 F 
11205 | 390 
12033 | 230 
11205 700 
Dad 690 
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When the principal, intereſt and rate are given, to-find the time, 


| RULE. Divide the intereſt by the product of the principal and ' 
| rate, the quotient is the time. 
| . I 
| THEOREM z. 57 * 
EXAMPLE 1. In what time will 200/, gain 60l. at 5 per cent, ) 
per annum ? 200 Sp. 1 


505 —o © 


pr = 10,00;bo = I, 


Anſwer 6 Years = ft. 


E. 2. In what time will 260/. gain 64“. 75. at 44 per cent. per 
annum? Furſt 260. & 045 — 11,7 the product of the principal 
and rate; and 64“. 75. —= 64,35 the intereſt. 

Then 11,7)64,35(5,5 = 54 years, the anſwer. 
555 
| 555 
| . 
if 5 

E. 3. In what time will 500/. gain 130l. gs. at 34 per cent. per 
annum? Firſt 300. * ,035 = 17,5 product of the principal and 
rate; and 13ol. gs. = 150,45 the intereſt ; p 

Then 17,5)130,45)7,4 = 7 years 146 days, anſwer 


When the amount, Principal and rate are given, to find the time, 


RULE. Divide the amount leſs the principal, by che product of i 
the principal and rate, the quotient is the time. | 
THEOREM 6. — =4, 
EXAMPLE 1. In what time will 284“. amount to 354“. at 5 5; 
per cent. per annum p? 
In this example 4a = 354, P 284, and r — ,05, 
254 — 284 70 1 
Then per theorem 284% 0 197 49295 = 4 years, 339 n 
days, the anſwer. The work at length : | 
284 354 | Tl 
05 284 | 
14,20 }) n 5 = 4 years, 339 days, anſwer 
5 
1320 
1278 
420 
284 
1360 
1278 
820 
710 
Ez EZ. 8. 


110 
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E. 2. In what time will 3360 55. amount to 423“. 105. at 15 per 
cent per annum 8 4 


In this example, 4 = 423,5, P = 336, 25, and r — 045 
423, 5 — 336,25 yy 87.25 1 700 
336,25 * ,045 15,13125 

years, 279 days, the anſwer. 


The work at length, 429,5 


Then per theorem, 


330,25 
15,19125) 87,25000 (5,766 = 5 years, 279 days, anſwer, 
7565625 
11593750 
10591875 
100187 30 336,25 
90787 5⁰ 045 
9400000 168125 
9078750 134500 
321250 | 15,13125 


When the principal, intereſt, and time are given, to find the rate 
per cent, 


RULE. Divide the intereſt by the product of the principal and 


ume, the quotient 1s the rate, 


2 
EXAMPLE 1. At what rate per cent will 260l. gain 640. 76. in 


5; years? 
In this example, I = 64,35, P = 260, andt= 5,5. 
64.35 — 04-35 


200 „ 5,5 1430 1945» or 4x Per cent. 


T lien per theorem, 


the anſwer. 


The work at length, 260 
515 
1300 
1300 
1430,0)64,35(,045 Rate = 44 the anſwer. 
572 


715 
2 


1 1 E. 2. 


242 SIMPLE: ENTEREST 
E. 2. At what rate per cent, will 2 16“. 10s. gain 430. 6s. in 4 years? 
216, 3 
4 


866, )43,30(,05 = 5 per cent. anſwer. 
4330 


When the principal, amount, antime are given, to find the rate, 
RULE. Take the difference between the amount and principal, 


and divide it by the product of the principal and time, the quotient is 
the rate. 
«4 — þ 


THEOREM 8. 55" ge Dr. 


EXAMPLE 1. At what rate per cent. will 142“. 36. amount to 
1774. 25. 0xd. in 34 years? 

In this example, a = 177,1010416, P 142,25, and = 7. 
177,10 10416 — 142,25 _ 34.58510416 _. 
142,25 X 7 995»75 
03498 = 31. gs. 1124. per cent. the anſwer. 
The work at length, 142,25 177,1010416 


Then per theorem, 


7 142,25 
995»75 ) 34-8510416(,03[498 = 31. gs. 114d. 
298725 20 per cent, 
the anſwer 
497854 9.960 as above. 
399300 12 
985541 11,52 
8 896175 4 
893666 2,08 
79650 
97 0bb 


E. 2. At what rate per cent. will 260“. amount to $246, 75. in 
54 years ? | 
In this example à = 924,95, P 260, and t = 5,5. 
324,35 — 260 64,35 EM ' 
. 
cent. the anſwer. The work at length, 
260 


Then per theorem, 


59,5 
1300 
130 
1430, 0)64. 330,045, or 44 per cent; the anſwer, 
57 20 


7150 
7150 


E. 3. 
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E. 3. At what rate per cent. will 6721. 5s. amount to 8477. 175. Gd. 
in 54 years? 
In this example, a — 847,875, þ = 672,25, and = 5,5, 
847,875 — 672,25 175,62500 _ | 
577,25 & 5, 3097-905 475% 


or 44 per cent. the anſwer. 


Then per theorem 


LXI. Of Annuities or Penſions in Arrears, &c. 


. . annuity is a yearly income ariſing from money, &c. and is 
either paid for a term of years, or upon a life, 

Annuities or penhons are faid to be in arrears, when they are pay- 
able or due either yearly, half-yearly, or quarterly, and are unpaid for 
any number of payments, and each pay ment at the time it 1s due, 
limple intereſt is allowed, at a certain rate per cent. 

When the annuity, rate and time are given, to find the amount; 
that is, when U, R, T, are given, to find A. 

Here U repreſents the annuity, penſion, or yearly rent, A, TandR, 
as before, 

RULE. Multiply the time by itſelf, and that product by the an- 
nuity ; from this ſabtradꝭ the product of the annuity multiplied by the 
time, and divide the remainder by 2; multiply this quotient by the 
ratio of the rate per ceut, and to this product add the time multiphed 
by the annuity, the ſum will be the amount, 


tiu—tu 


THEOREM . Kr: ur 4, the amount. 
EXAMPLE I. F an annuity of 30l. be forborne or unpaid 3 years, 


what will it amoum to in that time, at 5 per cent? | 
In this example, u =50,t—=5, and r= ,05. 


OD XI X53 —50X5 | 
Then per theorem, 12 - X ,05: +50%5 = 


1250 — 250 


X 405 : ＋ 250 = 500 X,05-+ 250 = 2730. Anſw. 


The work at length, 30 = 


£ 2k 


250 —= tu, 
5 
12530 tu. 
— 250 
— — 
21000 
500 | 
05 ==. Note. : -þ in the gth 
theorem, denotes that all its 
25,00 ſucceeding terms muſt be 
＋ 250 added to all its preceding 
terms. 


Anſwer L. 273 as before. | 
n E. 2. 


112 


244 SIMPLE INTEREST. 


E. 2. If a houſe be let upon a leaſe for ) years, at 450. per annum, 
I deſire to know the amount for that time, at 4 per cent. per annum ? 
In this example, u = 45, t—7, and r= ,04. 


Then per theorem, ND 


: X 404: +445 X7= 
352,8 = 3521. 16s. the anſwer. 
At length thus, 45 

X7 | 
315 _ Note. When the annuity, &c, 
7 15 to be paid half-yearly, or quar- 
2205 terly, then for half-yearly pay. 
— 315 ments take half the ratio, half 0 
1—— annuity, &c. and twice the number 
— 2) 1890 of years; and for 2 pay- 
ments, take a fourth part of the 
945 ratio, a fourth part of the annuity, 
* »04 and four times the number of years, 
and then proceed as belore di- 

37,80 reed. 


Anſwer 352,8 = 3521. 16s, as above. 


E. 3. If 1230. yearly rent, penſion, &c. be forborne, or unpaid 
3 years, what will it amount to in that time, at 3 per cent. for cach 
payment as it becomes due? 
In this example, u = 125, !—= 3, andr = ,03. 


Then per theorem — IX - — „03 + 125 X03 


= 386,25 = 3860. 55. the anſwer. 


o 
E. 4. If a ſalary of 1257. payable every half-year, remain unpaid 


for 3 years, what will it amount to in that time, at 3 per cent. per 
aunum ? 


In this example u = 62,5, t—6, and r — ,o15, per note. 
62,5 & 6 & 6 — 62.5 X 6 
2 2 * ,o15 : ＋ 62,3 


Then per theorem, - 
* 6 =3$9,0625 = 3890. 15. 3d. the anſwer, 


E. 5. If a ſalary of 125]. payable every quarter, was left unpaid 
for three years, what would it amount to in that time, at 3 per cent. 
per annum ? 


In this example, à = 31,25, t = 12, 7 = ,0075, per note. 
21,25 „ 12 XJ 12 — 31,25 12 

oh > X - 3 3 , X ,0075 :-+ 
31,25 X 12 = 390, 46875 — 39ol. gs. 434d. the anſier. 


Then per theorem 


At 
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At length thus, 31,25 


X 12 
© {ts Note. It may be obſerved by 
comparing the anſwers of the three 
4500 laſt examples, that the half-yearly 
nes {+ payments are more advantageous 
2) 4125 than the yearly, and quarterly 
a 2002,5 more than the half-yearly. 
X 0075 
103125 
144375 
15,10875 


T 375 
Anſwer 390, 16875 = 39ol. gs. 471. as before. 


When the amount, rate and time are given, to find the annuity ; 
or when A, R and T are given, to find U, 

RULE. Multiply the ſquare of the time by the ratio, to which 
product add twice the time; and from that ſum ſubtract the time 
multiplied by the ratio, for a diviſor : multiply the amount of the 
aunuity by 2 for a dividend : the quotient arifing from this diviſion 
will be the annuity required, 


24 | 
THEOREM 10. tir-2t—tr == U, the annuity, 


EXAMPLE I. If the amount of an annuity for 5 years, at 3 per 
cent. be 2751. wit is the annuity ? 
In this example, à = 275, f 5, and r 105, 
275 ** 50 


of 
— — 


Then per theorem, 3s 
3 N 0 +5 X2—5 X 205 11 


— - 
—— 


30l. the anſwer. 


The work at length, 5 5 5 275 
8 2 „05 2 
25 10 525 550 
2 
1,25 
+ 10 
11,25 


11,00)550(50l. the anſwer as before. 


5.3 
0 


Note. When the payments are half-yearly, take 4 times the amount 
of the annuity, or 44; if quarterly, $ times the amount, or 8 a, and 
proceed with the rate and time as before directed; ſee page 244. 


446 SIMPLE INTEREST. 


E. 2. If a ſalary payable yearly amounts to 3527. 16s. in 7 years 
at 4 per cent. what is the ſalary ? : 
In this example, @ = 352,8, 7, and r = ,04. 7 


352.8 X92 705,6 N 


Thea per theorem, — == 
| EXT X 1 TFXED7 3X04 16,088 7 


451. the anſwer. 


The work at length, 7 7 7 352,8 
X 7 04 2 2 
49 28 14 705,6 
X04. 
1,96 
+ 14 
15,96 
— v8 
15,68)705,60({450. Anſwer, as before. 
6272 
7840 
7640 . 


— 


E. 3. The amount of a ſalary payable half-yearly, for 5 years, at 
5 per cent. is 278. 25, 6d. what is the ſalary ? 


a 
Theorem for half-yearly payments * 2 T7 = U, the ann, 


In the above example, a = 278,125, t— 10, and r = ,o2;, 


278,12 
Then per theorem, 15,125 WM 4 - = 
5 10 & 10 4,025 ＋ 10 X 2—10 X ,023 
999 — ol. the anſwer. ” 
22,250 : | 
The work at length, 10 10 10 278,125 
10 2 „5025 4 
100 20 5230 1112300 
5023 
500 
200 
2,500 
20 
22,500 
— 250 


22,250)1112,500{5ol. anſwer, as before. 
111250 


——— ů - 
a. BT 


E. 4. 


SIMPLE INTEREST. 247 


E. 4. If the amount of an annuity, payable quarterly, be 16291. 
45, 6d. for 6 years, at 3 per cent. what is the annuity ? 


Theorem for quarterly payments =.U the annuity. | 


ttr-pgt—tr 
In this example, a = 1629,375, t = 24, and r = ,0075. 
1629.373 X 8 


24 X 24 & »0075 ＋ 24 X 2 — 24 X 50075 


Then per theorem, 


1903, 
= 110 = 130. the anſwer. 
The work at length, 24 24 24 1629,375 
24 2 40075 8 
96 48 120 3033,00 
48 168 
376 „1800 
,0075 
2880 x 
4032 
4,3200 
+ 48 
52,3200 
— „1800 


— 


52,1400)13035,00(250l. anſwer, as before, 


When the annuity, amount, and time are given, to find the rate 
of intereſt ; or when U, A and T are given, to find R, 

RULE. From twice the amount, ſubtract twice the annuity mul- 
tiplied by the time, and divide the remainder by the ſquare of the 
time multiplied by the annuity, made leſs by the time multiplied by 
the annuity, and the quotient will be the ratio of the rate per cent. 


— 22 
THEOREM 11. 898 N, the rate of intereſt. 


utt—@ut 
Note. If the payments be half-yearly, the amount and annuity 
muſt each be multiplied by 4 (that is 4 a — 4 ut mull be taken for a 
dividend) ; if quarterly, by 8 (viz. 84 — 8 «t); in every other reſpect 


proceed as before-mentioned, See page 244. 


EXAMPLE 1. If an annuity of 5of. per annum amount to 275/. 
in 5 years, what is the rate per cent ? 


In this example, a= 275, u = 50, and t = 5. 
275 X 2 —50 K 2%5 30.00 
50X5X5—59X5 1000 


[ 


Then per theorem, 105, or 
5 per cent, the anſwer, 


The 
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The work at length, 975 50 50 50 
2 2 5 5 
550 100 250 250 
* 5 £909 
ur 8 1250 
1000) 50,00 500 — 250 


— — — 


Anſwer 03, or 5 per cent. 1000 


„ a ſalary of 250/. per annum, amounts to 1612“. 10s, in 
6 years, what is the rate per cent ? 
In this example, @ = 1612,5, # = 250, and = 6. 


Then per theorem . 7 — 
250 * & 6 — 250 K 0 7300 © 
„og, or g per cent. the anſwer. 
The work at length, 250 
6 
250 1500 
2 6 
1612,5 500 9000 
2 6 — 1500 
3225,0 3000 7 500 Diviſor 
— 2000 


7500) 225,00( ,03, or 3 per cent. anſwer, 
22500 


E. 3. If a ſalary of 5ol. per annum, payable half-yearly, amounts 
to 278. 25. Gd. in 3 years, what is the rate per cent ? 
Theorem for half-yearly payments, | 5 9:6. SD—-_ r. 


1 — 1 
In this example, a = 278,125, u= 25, and ( 10. 


Th 1 278.125 K 4 —25 4 X10 112,50 _ 
e e 25 X 10 X 10 — 25 X 10 2250 


505, or 5 per cent. the anſwer. 


The work at length, 25 

10 

278,125 25 25 250 

4 4 10 | 10 

| 1112,500 100 250 2500 

— 1000 10 — 250 

—— 1000 2250 

2250) 112,500(,05, or 5 per cent. the anſwer, 

11250 


—— © | E. 4. 


— 
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E. 4. Suppoſe a penſion of 250/, per annum, payable quarterly, 
amounts to 16290. 75. 6d. in 6 years, what is the rate per cent? 
8a —8 u 


Theorem for quarterly payments, rf 


In this example, 4 = 1629, 375, 1 = 62,5, and f = 24. 
1629,975 K 8— 62. X 8 X 24 1023, oo 
62.5 X 24 X 24 — 62,5 %X 24 34500 

= ,03, org per cent, the anſwer. | 


When the annuity, amount, and rate are given, to find the time; 
or, when U, A aud R, are given, to find T, | 
RULE. Divide 2 by the ratio, and ſubtract 1 from the quotient 3 | 
then ſquare the remainder, and divide the ſquare by 4 ; to this quotient f 
add twice the amount divided by the annuity, multi plied- hy the ratio, 
and extract the ſquare root of the ſum. Laſtly, from this root ſubtract 
half the number found by dividing 2 by the ratio, and ſubtracting 1 
from the quotient : this reſult will be the time. 


Thea per theorem, 


- 2 4 IRS. 
THEOREM 12. Firſt ——1=* Then —_— ” 


| —2 = T, the time. | 
EXAMPLE 1. In what time will an annuity of zol. per annum 
amount to 27 5. at 5 per cent? 
In this example, a = 275, u = 50, and r = ,05. 


Then per theorem 1, . — 1249 =. 


05 n 
Then V e V0 18 LE 
2 4 2 7 


19,5 = V 600,50 — 19,5 = 24,5 — 19,5 = 5 years, the anſwer. 
The work at length, 


,05)2,00 39 50 u. 
39 „05 = . 
n N 
— 1 351 2,50 SS ur. 
2 117 
39 . — — 
41521 
275 . 380, 25 =x#x 4 2, 500550, 00220 
2 + 220 50 — 
550 . 600, 2524.5 50 
„ 22 
44) 200 5,0 Years, anſiv, 0 
176 | | 
485) 2425 
2425 


s 7 If 
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If payments are halſ- yearly, the time will be equal to the number 
of half yeſds ; if quarterly, the time will be equal to the number of 
quarterly payments; with the ratio and annuity proceed as before. 

E. 2. If an annuity of 2507, per annum, payable half-yearly, 
amounts to 1623“. 155, at 3 per cent. what time was the payments 
forborne ? 


In this example, a = 1623,75, 1 = 125, and r „015. 
2 


Then per theorem firſt, - — 1 = 132, 8 2x. 


015 
Then VID T 1328 0 139.8 _ 
4 125 * ,015 4 "Shes: 


Du _ 


V 32415 y 159, — 66,1 Vcc — 66,1 = 78. 
1,575 4 ; 
1 — 66,1 = 12 Half years, or 6 years, the time required. 


LXII. Of the Preſent Worth of Annuities, &c. 


HEN the annuity, rate and time are given, to find the preſent 
worth; or when U, T and R are given, to find P. HereP 
repreſents the preſcut worth; U, T and R, as before. 8 
RULE. Square the time, and multiply the product by the ratio; 
to this add twice the time; then from the ſum ſubtract the time mul- 
tiplied by the ratio, and let the remainder ſtand for a dividend. Next, 
multiply twice the ratio by the time, and add 2 to the product for a 
diviſor; laſtly, divide the one by the other, and multiply the quotient 
by theannuity, penſion, &c. and the product will be the preſent worth, 


| ttr—tr+2t 
THEOREM 13. 2 
The ſame is to be obſerved here, for half-yearly and quarterly pay- 


ments, as before- mentioned. 


EXAMPLE 1, What is the preſent worth of 2000. per annum, 
to continue 6 years, at 5 per cent? 


ü XAu UP. 


21. 6=—=t. 
6 EC =, 
36 i2=T24: 530 tr 
05 2 
1.80 bo 
—»30 + 2, F 
1,50 | Diviſor 2,60 = tr X 2 + 2 
+12 
2,60)13,50 (5,1923 
200 


1038,4600 = 1038. gi, 274. Anſwer, 
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E. 2. What is the preſent worth of a houſe, whaſe yearly rent is 
ſ 


4 
i 
1 
6 
„ 


7 51, per annum, to continue 9 years, at 6 per cent ? 


9 9 9 

9 506 2 „06 

3 254 13 * 

50 
4.86 1,08 
m $6 * 
4.32 3,08 Diviſor 
＋ 18, 


3,08) 22,32 (J, 24673 K 75 = 543,50625 = 5430. 108. 14d. Anf. 


E. 3- What is the preſent worth of 4ol. per annum, payable half- 
yearly, at 5 percent. and to continue þ years ? 
12 12 


12 12 
12 „025 2 „023 
144 2300 24 2309 
„025 | 2 
720 „600 
288 ＋ 2 
3,600 . 2,6 Diviſor 
— 4300 
3,300 


＋ 24 


2,0)27,30(10,5 % 20 = 2101. the anſwer. | 
E.4. What is the preſent worth of gol. per annum, payable 


quarterly, at 5 per cent. to continue 6 years ? 


24 24 24 24 
24 ,0125 2 ,0125 
gb 120 48 120 
45 48 48 
57 — ee 
10125 ,3000 5 3000 
2880 x2 
1152 : 
576- + 2 
7,2000 2,6 Diviſor 
THY" „3000 
6, ooo 


2,6) 54, 900021, 114 12,5 2 263,9230= 263“. 18s, 64. Anſ. 
K k 2 4 When 
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When the preſent worth, time, and ratio are given, to find the 
annuity, rent, c. Or when P, i and R, are given, to hund U, 


RULE. Mu!tipiy the ratio by th time, and add 1 to the product 
fora dend; then multiply the ſquare of the time by the ratio; 
ſubtract the product of the time 2 ratio, and to the remainder add 
twice the time for a divitor ; laſily, multip'y the quotient of theſe two 
nu bers by twice the preſent worth, the product wilt be the an- 
nuity, c. N 


r 
p_— Xx =D, the annuity, &c. 
tt 2 4 : + 


EXAMPLE 1. There is an annuity of 6 years to come, I deſire 
to know the yearly value, when the pretent worth at 3 per cent. is 
1366l. 105, bd, 

In this example, tf 6, r= ,03, and f = 1366,23, to find L. 
Th h — X 
en per theorem, = =_ ' 

4 CXUX,03 —UX,09+bX 02 


THEOREM 14. 


1,15 
1366,525 XK 2 —_ * 2733,05 = ,091472S & 1733,05 = 


250/. the anſwer. 


Note. If the payments be half-yearly, take 4 of the ratio, and 
multiply by four times the preſent worth; if quarterly, 4 of the 
ratio, and multiply by eight times the preſent worth, and proceed 
with the time and ratio as before. 


E. 2. There is an annuity pay:ble half-yearly, for 6 years to 
come ; what 1s the yearly income, * the preſent worth, at 3 per 
cent. is 1370. 55? | 


In this example, ?= 12, r-= ,015, and p = 1376,23. 
12% .o01g 1 


12 % 12 N ,015—12 X 015 -FI2X2. 
1376,25 x 4= 230l. 05. 84d. the anſwer. 


Then per theorem, 


E. 3. The preſent worth of an annuity, payable quarterly, for 6 
years to come, at 3 per cent. is 13Sol. 175. 6d. I defire io know the 
annuity ? | 

In this example, t — 24, 7 —= 40075, and p = 13504875. 

24 0075 1 


24 X 24 X »0075 — 24 X 40075 +24 X 2 


Then per theorem, 


7 9 


x 1380, 875 x 8 = J 70 X 11047 = 250!. the anſwer, 
When the annuity, preſent worth and time are given, to find the 
ratio; or when U, P and J are given, to find R, the ratio, 


RULE. 


© wt 


8 
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RULE. Multiply the 1 the time, from which 
product ſubtract twice the preſent Worth, and reſerve the remainder 
for a dividend; next multiply twice the — worth by the time, 
and reſerve this product; again, multiply the annuity by tlie ſquare of 
the time, from which ſubtract the annuity multiphed by the time, 
an let this remainder taken from the . laſt reſerved, be your 


diviſor. Laſtly, the quotient ariſing from the diviſion of thele two 
numbers will be the ratio required. 


THEOREM 13. _, 
2 pt —ut —utk : 


EXAMPLE. At what rate per cent. will an annuity of 3ol. 10s. 
per annum, to continue 10 years, produce the preſent worth of 230l. 


65. 8d ? 


9.36 = 6 Then 2261,6)109,3 J See diviſion of re- 
N 10 . 109 petends. 

305 — tu, 2035,5) $840(»042943 = R. = 4l. 

20 = 8142 (75. 11d. Anſwer. 
$050 = f?n, 608 
— 305 = 1. 610 
2745, = u- tu. ' 8 
— 3006,66 = 2 þt. 81 

— » 

Diviſor 2261,6 7 
And 500, 6 =" = 2 
Allo 610, = 2. 9 1 


Dividend 109.3 2 25 — 2 fu. 


When the payments are half-yearly, or quarterly, proceed with 
the annuity and time as before directed, and the quotient will be the 
anſwer (i. e.) if for half-yearly, the quotient will be hall the ratio, 
and if for quarterly, a fourth part of the ratio, 


When the annuity, preſent worth, and ratio are given, to find the 
time; or when U, P and Rare given, to find T. 


— — 


THEOREM 16. nr 


EXAMPLE. In what time will 7“. per annum pay a debt of 1208, 
8s. at bl. per cent? 


In this example, u = 7, r = ,ob, and p = 120,4, to ſind T. 
Firſt 


N 
| 
| 
q 
\ 
[ 
| 


— OY _ — ' - 
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Firſt - - - - - 2466 = 2p. 1,03 Ax. 
And - - - - 344 === 103 f. 
0 
From which take 33.3 — mg 
8 2þ | 333 
To the remainder -, 1,06 = oy 61 7 
Add unity - - I 81 e 
A | 
Zo, © ö *? +. 1 = by ſubſi. 
7. * (tutian, 
Then '- - 1,03 — 2x. 
TE ĩ ͤ v = {XX 
Again = = += = 4 == 7% 
And -.- = - » $133 = 
n = 


Square root of that 


To which add 3 


23,96 — 2 — 


3,03 = 4% 


The ſum is 


24,99 = 23 nearly the time, anſwer. 


When the payments are half-yearly, or quarterly, proceed with the 
annuity and ratio as before. the quotient will be the number cl 


payments. 


* 


A TABLE, ſhewing the intereſt of any ſum of money, from a million 
do a pound, for any number of days, at any rate of intereſt. 


. 
1000000 2739 14 6 9,99 
2465 15 3-29 


700000 1917 16 4 3,89 
| Goooco! 1643 16 8 2,19 
| 500000| 1369 17 3 0,49 
| 49000011095 17 9 2,95 

300000] 8:1 18 4 1,09 
200000 547 18 10 3,40 
100000] 273 19 5 1,70 
gocoo| 240 11 6 0,32 
80000] 219 3 : 0.90 
70000] 191 1 59 
— 18 > 8 8 ©, — 
gocoo| 130 19 8 2,85 
goccoe| 109 11 9 1,48 
20000} 82 3 10 0,11 
20000] 54 15 10 2,74 
1ocool 27 7 11 1,37 


8000002191 15 1,591} 


þ 


— 


Sum | L. 5. d. 9. dum L. 5. d. g. 
1000027 7 11 1,37 [lo Oo 5 5 3,15 
9000 24 13 1 3,23 90 0 4 11 5,71] 
2 3 775 80 0 4 4 2,41 
7000| 1 9 3 96 700 3 10 0,11 
600c| 1 9 o, 82 600 3 3 1,81 
5000 a 11 2,58] 500 0 2 8 3,5! 
4000 10 19 2 0,55 40% % 2 2 1,2 
3000 8 4 42, 41 3000 1 7 2,9 
2000] 5 9 7 o, z 20 0 1 1 0,60 
1000 2 14 9 2,14 100 © 6 2,30 
900 2 9 3 2,12 91d 0 $340 
800 2 10 O,11 o © 5 1,40 
700 118 4 1,10] 7] o © 4 2,4! 
oo 1 12 10 2,80] 6]o o 3 3,7 
500 1 7 5 3; 5Jo © 3 1,16 
400 1 1 11 o, fo 40 0 22.52 
300 016 5 1,0 310 o 1 3,80 
200] o 10 11 2, 30 [ 20 0 11,26 
wool o 5 5 3,150] 110 o o 2,63 


fa 


ws ®k #A _ wH«@ @ = = wad 
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Note: The decimals in the foregoing table are 100th parts of a 
farthing- | 


The deſign of tables of intereſt (both ſimple and compound) is eaſe 
and expedition in praQtical calculations ; and the rules expreſſed in 
words Er anſwering queſtions of intereſt are tedious and intricate, and 
the reaſon not eaſily underſtood ? the operations themſelves are, for 
the moſt part, very laborious ; for which reaſon I have thought proper 
to inſert this and the following tables of ſimple intereſt, by the help of 
which all queſtions relating thereto may be quickly reſolved, that fall 
within the compaſs of the tables. 


The USE of the preceding TABLE. 


RULE. Multiply the ſum by the number of days, and the product 
thereof by the rate of intereſt per cent. then cut off the two laſt figures 


to the right-hand, and enter the table with what remains to the left, 


againſt which numbers collected, you have the intereſt for the given 
lum. | 
EXAMPLE. What is the intereſt of 100l. at 5 per cent. for 365 


days ? Number of days 365 
X 1007. Sum 


36300 
% 5 Rate per cent. 


1825]00 | 

J. 1. d. . parts, 

Then, in the table, againſt 1000 is 2 14 9 2,14 
800 2 3 10 0,11 
20 0 1 1 0,60 


3 9 405 


1825 . 5 © o 0,00 Auſwer. 


And in the ſame way may the intereſt of any other given number of 
pounds be found for any given number of days. 


Queſtions where principal, annuity, amount, &c. are concerned, are 
likewiſe to be ſolved by the tables; for there are ſimilar numbers in 
the tables analogous to thole given; and therefore having chree terms 
given, a proportion or analogy muſt be made by the rule of three, be- 
tween the numbers given in the queſtion, and thoſe in the proper table 
for the ſame rate and time, in order to find the fourth term, Which is 
either the thing itſelf which is ſought, or it will ſhew at by the table. 
And as 1 is commonly a term in the proportion, the queſtion will ge- 
nerally be ſolved by multiplication or diviſion. 


If any thing is wanting to make the proportion, or to carry on the 
proceſs, it muſt be found from what is given in the queſtion. 


TABLE 


[ 236 ] 
TABLE 1, Of the amount of 11. for years, at ſimple intereſt 


| ' | Years. | 3 per Cent. 3z ver Cent. 4 per Cent, 47 p<” Cent | 5 per Cent. 
| I 1,03 1,035 1,04 1,045 1,05 
| 2 | 1,06 1,070 1,08 1,090 1,10 t 
3 1,09 1,105 1,12 1,135 1,15 
| 4 1,12 1,140 1,16 1,180 1,20 
5 1,1 1,175 1,20 1,225 1,25 I 
6 | 1,1 1,210 1,2 1,270 1,30 
7 1521 1, 5 1,2 1,315 1,35 
| 8 1,24 1,2 1,32 1,360 1,40 
| 9 | 1,27 1,315 1,36 1,400 | 1,45 
| 10 | 1,30 1,350 1,40 1,450 1,50 
| 11 1,3 1,385 1.44 1,495 1,55 
| I2 | 1,3 1,420 1,43 1,540 1,60 
13 | 1,39 1,455 1,52 1,585 1.65 
N 14 1,542 I »490 I „56 I 030 I 370 
15 1.4 1,525 1-00 I,675 1,75 
ö 16 154 1,560 104 15720 1,80 
17 1,51 1,595 1-08 1,765 1,85 . 
18 | 154 1,030 1972 1,810 1.90 
19 | 1557 1,665 1-76 1,855 | 1,95 
20 I 60 1,700 1 80 I 900 2,00 T4 
2I Y 1,735 134 
22 I, 1,770 1-83 
23 | 1,69 1,805 1-92 
24 1,72 1,840 I» 
25 I 7 1,575 2500 
26 be | 1,910 — 
27 1581 1, 250 
28 | 184 1805 2-12 
29 | 1,87 2,015 2-16 
30 1,90 2,050 2520 
31 I, 2,088 | 2724 
32 — 2,120 2728 
33 1-99 2,155 2.32 
34 2,02 2,190 2,30 
3 wy 2,225 240 
3 25 2,260 2544 
37 2.11 2,295 248 
38 2,14 2,330 252 
39 | 217 2,305 2,50 
40 2,20 2,400 2» 
43 | 2-23 © 2,435 2,04 
42 2,20 2,470 2,08 
43 2129 2,505 25,72 
44. | 2-32 2,540 | 2,70 
45 | 253 2,575 2,80 
40 253 2,610 284 
47 2-41 2,645 2,88 
48 2544 2,680 2,92 
49 2,47 2,715 25 
50 2,50 2 3.00 
1 25 2,755 04 
1 * 2, 820 3:08 
53 2,59 2,855 3-12 
54 | 2-62 2. 890 3,16 
5 2, 2,925 3-20 
8 2,6 960 3,24 
57 ' 2-71 2,995 3,28 
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The USE of the foregoing TABLE. 


EXAMPLE 1. If 2 500, be put out to intereſt, what will it amount 
toin 21 years, at 4 per cent? 


Firſt by table 1, the amount of I. for 21 years, at 4 per cent, 18 
1,54 3 then ſay, 


rin. Amount, Prin. 
As 1 : 1,84 o: 250 
250 
9200 
368 


Anſwer L. 460,00 the amount required. 


| AY > What principal, put out for 21 years, will amount to 4601. 
at 4 per cent 

Firſt, by table 1, the amount of 1. is 1,84, for the given time and 
nate; then lay, 

Amount. _ Amount. 
ASS. |. 22 460 
1,84) 46002 ad. the principal required, 
208 


920 
920 
— 


0 


E. 3. At what rate of ſimple intereſt will 250/. amount to 460d, 
in 21 yours ry 

Prin, Amount. Prin. 
' By cable iſtſay, It 250: Len 2 1 


7 the amount of 11. which 


250 being ſought ſor againſt 
— 21 years, you find in the 
2100 column under 4 per cent. 


2000 the rate of int. requixed. 


TABLE 2. The amount of 


( 238 ] 


11, annuity for years, at ſimple intereſi. 


WO ow Om wv N 


= 7 
— — 


3; per Cent. 


4 per Cenc, | 4+ per Cent, 


1,00 
2,04 
3,12 
4,24 
5,49 
6,00 


7,84 

9.12 
10,44 
11,50 
x47 3 
14,04 
10,12 
17,04 
19,20 
20, 80 
22,44 
24,12 
25,84 
27,00 
29940 
31,24 
33,12 
35-04 
37,00 
39-00 
41,04 
43,12 
4524 
47,40 
49,60 


51,84 . 


* 
50,44 
58,80 
61,20 
63,64 
512 
68,64 
71,20 
73,80 
70,44 
79,12 
81,84 
84,60 
87,40 
932 
93712 
90,04 
99-00 
102,00 
105 „O4 
108,12 
111,24 
114,40 
117, 60 


120, 84 


1,000 
2,045 
3,135 
4,270 


9885 


7945 


IO »375 
111-0670 
115,010 
118.395 
121,825 
125,300 
128,820 


5 


—— 


2 


tal 
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The USE of the foregoing TABLE. 
EXAMPLE 1. It g2o!. yearly rent be forborne for 12 years, 


what will be in arrear at that time, at 44 per cent? 


By table 2. the amount of 10, annuity for 12 years, is 14,97 ; 


Ann. Amount. Ann. 
Then fay, If 1 : 16.97 25 320 
320 


29940 
4491 


Anſwer 4790,40 = 479ol. 85. che arrear, 


E. 2. In what time will 3201. yearly rent amount to 4790,40. at 


per cent ? 
irP Rent. Amount. Rent, 


As 320 |; 4790,4 2 I 
I 


320)4790,4(14,97 the amount of 10. an- 
nnity, which being found in the column under 44 per cent. in table 
2d, ſtands over-againſt 12 years, the time ſought, - 


E. 3. If 64ol. yearly rent be forborne 24 years, what will be in 


urear at that time, at 5 per cent? 
The amount of 11, annuity for 24 years, in the table, is 37,8; 


Ann. Amount. Ann. 
I 2 37,8 82 640 
640 . 
1512 
2268 


Then ſay, If 


Anſwer 24192, 0 the arrear ſought. 
E. 4. In what time 640ʃ. yearly rent, amount to 24192. at 3 
per cent ? m . 
\ Rent, + Amount. Rent, 
As 640 ++ 24192 > I 
* 5:45 00 
. | 640)24192{27,8 the amount of 17, an- 
nuity ; which being found in the column under 5 per cent. in the 
table, ſtands over-againſt 24 years, the time ſought, 


L12 TABLE 


TABLE z. The DISCOUNT of 1. for days, at the rate 


of 3, 3+, 4, 4X, and 5 per cent. per annum. 


[ £66 |] 


— 


Days. | 3 per Cent. | zi per Cent. 4 per Cent. | A per Cent. | per Cent. | 
1 | ,cooo822 | ,0000959 | ,0001096 | ,0001233 | ,0001370 
2 — ,0001917 | ,0002191 — „00027 39 

| 3 |:,0002405 | ,0002870 | ,0003227 | ,0003079 ,0004108 | 
4 | ,0003287 | ,0003834 | ,0004382 | ,0004929 0005477 
5 ! ,0004108 | ,0004792 | ,oc05477 | ,coouiG »0000845 
6 | ,0924929 | ,0005750 | ,ooobg7l | ,0007392 50008212 
7 | ,oo05750 | ,0006708 | ,0007665 008623 0009580 
8 | ,ooobg571 | ,0007066 | ,ooc8759 | ,0009853 ,0010947 
9 | ,0027392 | ,0008923 | ,0009853 „001 1084 50012314 
lo | ,0008212 | ,0009580 | ,oologg7 | ,0012314 | ,cO13680 
20 | ,0016411 ,0C19141 ,0021870 0024597 »0027 322 

30 ,0024597 | ,oo25685 | ,0032769 , 00850 | 0040928 | 
40 | ,0032769 | ,0038210 | ,0043044 | ,c049073 | 0054496 
Fo | ,0040928 | ,00477109 | ,00544 ,0001266 | ,0008027 
oo | ,0049073 | ,0057205 | ,0005234 | ,0073429 | „0081522 
70 | ,005-205 , 00667 | ,0076128 | ,0085563 »0094980 
80 | ,0005324 | ,0076128 | ,ooBbgog | ,0097667 50108401 

go „000 3429 „ 085563 ,9097607 | ,0109741 50121786 
100 „0081522 ,0094980 | „, o108401 „0121785 0138030 
110 „0089001 „0104379 | ,O0119112 „0133802 5014844 
120 | ,0097667 | ,0113760 , 0129800 0145788 „01617256 
130 | ,0105720 | ,0123123 | ,0140465 „0157746 50174966 
140 | ,0113750 | ,0132408 „0151006 „0169674 50188172 
150 0121780 | ,01417 „0161725 ⁰ „0181574 0201342 
160 | ,0129789 „0151106 0172321 0193444 | 20214477 
170 | ,0137801t j ,01060399 | ,0182894 | ,0205250 0227577 
180 „0145788 ,0169074 | ,0193444 | 0217100 | ,0240642 
190 | ,0153703 | ,0178932 | ,0203972 | „0228885 »025 3072 
200 | 0101725 | 50188172 | ,0214477 | ,0240642 ,©200007 
210 |; ,0169674 | ,0197395 | 0224960 | ,0252370 0279627 
220 „0177610 | ,0200601 | ,0235420 | ,0264070 0292553 
230 | ,0125534 [15789 | 0245558 | ,0275743 | 0305445 
240 „0193444 | 02245959 | 0250273 | ,02873597 | ,0318302 
- @ 4 | »0201342 . | 0234114 | ,0266E&7 | ,0299003 »0331126 
| ,0209227 | ,0243251 | ,0277035 | ,0310592 »0343915 
270 | ,0217100 | ,0252370 „0487387 1 ,0322153 90256071 
280 | ,0224960 |-,02601473 | 0297714 | ,c333650 | ,0369393 

290 | ,0222%99 | ,0270558 , ,03oBOIg | ,0345192 0382082 
300 | ,024064z | ,0279527 | ,03i8302 | ,0356671 »0394737 
310 | ,0248404 | ,0238679 | 10325504 0368122 0407352 
220 | ,0250273 | 0297714 | ,©3388c4 | ,0379547 „0419948 
330 | ,o264070 | ,0306732 | ,0349022 | ,0390444 | ,0432503 
340 „C25 1855 | 0315734 | »0359218 | ,0402314 | - ,0445020 
350 | ,0279627 | 0324718 | ,0369393 | ,0413057 | ,0457516 
360 | ,0287387 | 0333636 | ,0379547 | ,0424974 | ,0469974 
361 | ,0288162 | ,0334532 | ,0380561 | ,0426104 | ,0471218 
362 | ,0288937 | ,0335478 8387888 0427234 „0472402 
363 „0289712 . 0336374 „038258 04283 5047370 
364 | ,02g90437 | ,0337209 | 0383602 | 0229493 | 20474945 
365 „0291262 | ,0338164 | ,0384615 | ,0430022 „0470191 


The 
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The USE of TABLE g, of DISCOUNT. 
EXAMPLE 1. . What is the diſcount of 83“. 10s. for 200 days; 
at 4 per cent? In the table, under 4 per cent. and againft 200 
days, is 50214477 | 
| * 83,5 Principal ſum 
1072385 | 


043431 , 
1715816 


1 
Anſwer 1, 79088293 = 1 15 94 


E. 2. What is the diſcount of 100. for 1 year, at 5 per cent? 


In the table under 5 per cent. and 
againſt 365 days, is $,047619 
Which multiplied by the fum = 100 4. . d. 


Anſwer 4,7619 = 4 15 24 
Now the intereſt of 100. for 1 year, at 5 per cent. is 5 0 0 


The difference of diſcount and intereſtis - - - o 4 9x 
Whence (as I obſerved in ſection 20) it is evident, he who allows in« 
tereſt for diſcount, wrongs himſelf confiderably. 


E. 3. What is the diſcount of 84621. at 3 per cent. for a year? 


The diſcount of 11. for 365 days, at 3 per 
cent. in the table, 7 5 : - — 5 ,0291262 
Which multiplied by the principal ſum 8462 
582524 
1747572 
116504 
2330096 F. 


Anſwer 246, 4659044 = 246 9 34 


Nose. This table of diſcount is perfectly true for all the days ex- 
preſſed therein, and is ſufficiently exact for any nfe. None but a table 
of diſcount for every day, can be perfect; becauſe every day's diſcount 
diſſers, being ſtill leſs, as the number of days increale, x 
_ FP If the number of days be a mixed one, reſolve them into pure 
numbers. 


LXIII. COMPOUND INTEREST. 


HAT compound intereſt is, I have already ſhewn in feftion. 
XIX. page 121. 
RULE. Multiply the principal by the amount of 11. at the given 
rate per cent. as often as there are numbers of years ; the laſt product 
is the amount, from which if you ſubtract the principal, the remainder 


an wall be the intereſt. 
| EXAMPLE: 


262 COMPOUND 
EXAMPLE 1. What is the 


compound intereſt of 2210, for- 
borne 3 years, at 5 per cent, per 
annum ? 


* ag 
Principal = + 221 
1,0; 
1105 
221 
Firſt year's amount 232,05 


1,05 
— 
110025 
234205 


— ů * 


Second year's amt. 243,525 
l 


12182623 
2436525 


Third year's amd, 256 635125 
Principal - 221 


Intereſt - - 94,835125 
(357. 16s. 844. Anſwer, 


— 
— — 


INTEREST. 


E. 2. What is the compound 
intereſt of 320. forborne 4 years, 
at 5 per cent. per annum ? 


Principal!!! 


Third year's amt. 370,440 
1,05 
185220 
37044 
4th oa samt. $85,9020 
rincipal 320 


— — 


68,9620 = 68. 
(195. 234. Anſwer, 


Intereſt - 


The amount of 11. for one year, at any given rate, may be found by 


the following proportion, thus: 


As $199 


e 


en 


1,05 the ratio at 5 per cent. 
: 1,0b the ratio at 6 per cent. &e. 


E. 3. What is the amount of 5oo!. for.6 years, at 3; per cent. per 


annum? Principal + - 


500 
The firſt year's amount 
3 
2625. [ 
. 
Second year's amount 551,25 
1,05 
275625 
54125 
Third year's amount 378,812 
1,0 . 


28940623 
57881235 


(eh year's amount 607, 7521 25 5 


500 
1,05 


2500 


525,00 _ 


607,753125 

1,05 

3038765623 
607753125 


thyear s amt. 638,14078123 25 


1.0 


„ * — 


319070390625 
* 638 ae 


Gth y. amt. 67 170478775 == 
670 0s, bs ths wer. 


Thele 
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Theſe examples being ſo eaſy to be underſtood, I ſhall omit. giving 
any more, and proceed to ſhew the conſtruction and ufe of a ſet of 
tables, which are abſolutely neceſſary for thoſe that do not underſtand 
logarithms or algebra; . as nothing ſhall be wanting in this ſyſtem 
to make it complete, I have inſerted the ſix following tables for the 
purpoſes of compound intereſt, and continued each table for 50 years; 
whereby any queſtion” of compound intereſt for the rates contained 
therein may be expeditioutly anſwered, 


The CONSTRUCTION of the following TABLES. 


Table iſt is conſtructed by a continual multiplication of the amount 
of 11. for a day, being the root of its amount for a year, extracted to 
the 365th power. | | 


The amount of 11, for a day, at 5 per cent. being 1,0001330, then 
1,0001336 X 1, 001336 1, 002673, the amount for 2 days; and 
1,0001336 X 1,0001336 X 1,0001336-== 1,0004011, the amount of 
1], at 33 per cent, {or 3 days, compound interelt, &c. | 


Table ad is conſtrued by involving the amount of 17. for a year, to 
the power of the number of years; thus, the amount of 1. for 2 years, 
at 5, per cent, will be 1,05 1,05 = 1,1025 ; 1,05 K 1,05 X 1,05 
= 1,157625 the amount of 10. for 3 years, at 5 per cent. &c. 


Table 3d is conftruQed thus, 1 1,05 = 49452381, firſt year's pre- 
ſent worth at 5 per cent. and, 932381 ＋ 1,05 =,9070295, the ſecond 
year's preſent worth; and ,90703 — 1,05 = ,$638376, the third 
year's preſent worth; and aſter the ſame method are all the other years 
in the table found, to 30 years, incluſive. 


The 4th table is conſtructed thus, take the firſt year's amount, 
which is 10. and multiply it by 1,05 -x 1 = 2,05 = the ſecond year s 
amount, which alſo multiplied by 1,05 ＋ 1 =3,1525 = third year's 


amount, &c. 


The 5th table is conſtruted thus, divide 1 by 1,05 = ,95238, 
the preſent worth for the firſt year, which 1, 0j = ,90703, add 
to the firſt year's preſent worth = 1,85941, the ſecond year's preſent 
worth; again -,90703 = 1,05 and quotient, added to 1,85941 = 
2,2324 = the third year's preſent worth, &c. a 


The 6th table is conſtrued thus, find the preſent worth of 11, per 
2nnum in the 5th table, at the aſſigned rate and time, and divide unity 


or 1 thereby, the quotient will be the annuity that 17, will purchaſe, 
at the ſame rate, for the ſame time. 


TABLE 
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TABLE 1. The amount of one pound for days. 


COMPOUND INTEREST. 


| Days. | 3 per Cent. | 31 fer Cent. | 4 per Cent. | 44 per Cent. | 5 per Cent, 
1 | Ly 
| I x1,0000309 | 1,0000942 1, 00 1074 1,000 1206 1,0001336 
2 15 01619 1,0001885 15002 149 1,0002412 1,0002673 
3 1,0002429 | 1,0002827 100322 1,9003618 1,9004011 
4 150003240 150003770 1,0004299 1,0048 24 1,005 348 
5 1500040 50 1,0004713 1,000537 1,00000J31 150006685 
6 1, co 486] 1, 005656 1,0006449 1,0007238 1,00 8023 
ö 7 1,0005670 | 1,00066c0 1,0007 524 1,0008445 T,000936 
| 5 1, o 5480 | 1,0007 542 1,008 600 1,0096 52 1,0 10699 
9 1,0007291 1, 008486 1, 009575 1, % 108 59 1,0012037 
10 t,0008 rot | 1,0009429 1,0010751 1,0012066 1,0013376 
Sig 10016209 | 1,9018567. | 1,0021513 1,0024148 1,0026770 
© 170024324 1, 0028315 1,0032288 1036243 1,0040182 
1 1,0032445 1,9037771 1,0043074 1,0048354 150053611 
F | 110040573 | 1,0047236 | 1,095307! 1,0060479 1,070 69 
60 1,0043708 | r,0056710 | 1, 004080 1,0072518 1,0080325 
70 150056849 1,0066193 1,0075501 | 1,0084773 15094009 
1 80 1,0064996 | 1,0% 5685 (1,6333 1,0095942 1,0107511 
90 1,0073151 | 1,008 5180 | 10997177 1,0109125 150121931 
| 100 1,0081311 | 1,0094696 | 3,0105033 1,0121324 1,0134569 
1 110 1,0089479 | 1,0104214 1011890 | 1,0133537 1,0143125 
120 1,0097653 | 1,0113742 | 19129779 1,0145765 1,0161699 
130 1,0105%34 [1,0123279 1,0140670 1,0153027 1,0175291 
| 149 1,011,021 | 1,0132325 | 1,015157 1,9170265 1,0183902 
150 1,0122215 1,0142379 1,0162487 1,0182537 1,0202631 
1 160 1,0130415 1,0151943 | 159173412 150194824 150216178 
4 170 1,0138623 1,0161816 1,0184350 1,0207126 1,0229843 
180 1,0146837 1,0171098 1,0195299 1,02 19442 1,0243527 
190 1,0155057 1,0180689 1,0206261 1,0231774 1,0257228 
200 1,0163284 1,0190283 | 1,0217233 1,0244120 10270949 
210 10171518 1,0199897 10228218 1502 86481 150284687 
3120 1,0179759 | 1,0209515 | 19239215 1,0268858 1,0298444 
230 150188006 1,0219142 1,0250233 1,0281249 1,0312219 
240 1,0196260 1,0228778 | 1,0201243 1, 29365 5 10 326013 
250 1,2045201, 0238424 1272275 1,0306076 103397825 
260 1,0212788 1,0248078 1,0283319 1,0318812 1,0363656 
250 [1,0221062 1,0257741 | 159294375 1, 309 3 | 159367505 
280 10229342 1,0267414 159305443 1,034 3429 1,038 1373 
| 290 1,0237630 | 1,0277096 | 1,0316522 1,035<g10 1,5395259 
| 300 1,0245924 | 1,9286786 1,0327014 1, 368406 1,0409164 
310 1,02 54225 1,0296486 1,0338717 1,9383917 150423087 
320 1,0262532 1,0306195 1 49332 1,0393444 1,0437029 
330 150270847 1,0315914 1,0360950 1.040 3985 1, 4 50990 
340 1,0279168 | 1,9325641 150372099 | 1,0415542 1,0464969 
350 1,0287405 1,0335378 [1,383 50 | 150431114 1,0478967 
360 1,0295830 1,0345123 150394413 1.04437 1,4929084 
361 [1,0296664 1,0346095 | 1,0395539 1,0444960 19494357 
| 3262 | '1,0297497 | 10347973 | 119399645 10446220 | 19495790 
363 1,0298331 | 1,9345949 1,9397765 1,0447479 1497193 
364 1,0299165 1,0349024 1,0398882 1,0448739 1,498 596 
365 1, 30000 1,03 t. o 499900 1.450 1,9500000 _ 
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T'ABLE 2. The amount of one pound for years. 
3 per Cent. 31 per Cent. | 4 per Cent. | 41 per Cent. | 5 per Cent. 
1,0300020 | 1,0350000 | 1,04c0000 | 1,04 50000 1,0500000 
1,0603000 | 1,0712250 | 1,0216000 1,9202 50 1,102 5000 
1.0427270 | 1,1c37175 | 1,1243640 151411601 1,5157620 
1,1255033 1,1475230 1,1098586 [1,1925186 152155063 
1,1592740 1,1876863 1,2166529] 1,2461819 1,2762816 
1,1 40523 1,2292553 1,2653190] 1,3022601 1, 3400956 
1,2298733 1,2722792 1.319318 | 1.308613 14071064 
1,2657700 | 1,3168098 1,3535691 14221005 154774554 
„3047731 1,3625973 | 1,4233113 [1,4850951 145513252 
13439193 | 14105997 | 1,4592443 | 1,3522694 1,5288946 
1,3342235 1,4599697] 145394541 | 1,6228530 1,7103393 
1,4257603 [1,5110636 1,6010322 | 1,6958874 1,7958563 
14635337 [1,56 39560 [1,6550735 1,7721961 158156491 
1,3125237 6186945316764 | 1,3513449 19799316 
1,8 879674 1,6753433 | 15009435 | 1,9352924 20789232 
16047094 | 1,7339850 | 1,59729$12 | 2,0223701 2.1325746 
1,6523476 | 1,7945755 | 1994790905 2,1133768 2,2920183 
1,7024320 1,8574892 | 20253165 | 2,2034737 244060192 
1,75350b0 | 1,9225013 | 241053492 2,3078603 245269502 
1,8061112 1,9397888] 2,1911231 | 24117140 240532977 
1,8602945; 240594314 | 2,2787681 | 245202111 237859626 
1,9161034 | 21315115 | 2,369918$ | 2,6336520 2:92 52607 
1,0735865 | 2,2061144 , 2,4647155 | 2,7521663 30715238 
2,0327941 [2,2833284 | 245633042 28760138 32251000 
20337779 | 2,3632440 | 2,0658363 | 3-0254344 | 323563549 
2,1565912 | 2,4459535 | 2,7724697 | 31496799 355556727 
2,2212890 [2,5315871 | 2,8833685 32820095 37334563 
22879276] 2,6201719 2,9987033 34296999 3920291 
2,3565655 [2,7118779 | 3,1186514 | 3,5840364 4,1161356 
2,4272624 2,8067937 3,2433075 | 397453131 | 43219424 
25 5083 2,0 50314 3,3731334 3,0138574 4,5380395 
2,57 3, 0 | 3,5030587 40899810 | 4749415 
256523352 | 31119423 | 3.6483811[ 442740301 550031885 
2,7319053 | 3,2208693 2,7943163 | 44663615 552533480 
2,8138624 343335904 3,9460889 4,6673478 | 525160154 
258982783 34502661 [41039328 | 445773754 57918161 
2,98 52260 | 3,5710254 | 4,2680898 5, 968604 6,0814069 
3,0747834 [3,6960113 [44388134] 53262192 6,3854773 
351670269 | 3,8253717 | 4,6163659 | 5,5658990 6,7047511 
3-2620377 | 3.959297 | 48010206 | 5,8163643 7399887 
3,3598989 | 4,0378333 | 49930614 | 6,8100 | 73919851 
3546069 58 | 4,2412579 5,1927839 6,3516154 | 77615375 
3-5645167 | 4.3897020 | 5,4004952 6,6374381 | 81496669 
3-6714522 | 4,5433415 5,6165150] 6,9391229 845571303 
377815958 | 4,7023535 | 5,384x11756 | 7,2482484 8.98 50078 
3-3952437 4.866941 | 6,0745227 7,5744196 | 9,4342582 
410118950 | 5,0372840 | 6,3178156 7,9152684] 9,9059711 
4,132251$ | 5,2135339 | 6,5705232 | $,2714555 | 10,4012696 
42562194 8,3960645 6,8333403 | 8,6436710 ] 10, 9213331 
4.383900 5,5849268 | 2,1056833 | 90326362 11,4674 
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TABLE 3- The preſent worth of one pound ſor years, 


©4 ap wn »w 


99703733 
1942 39459 
59151417 
„588803 70 
„8626033 
8374843 


| 58130915 


17394002 
7664107 
7410939 


„7224213 


5701379 

„oog 
566111785 
6418519 
5623669 
„60 50164 
558739046 
„5 702860 
535367358 
1537 5493 
45215925 
15060917 
14 119337 
1477 6955 
14039947 
3450199 ( 


4370703 


24243454 


24119468, 
9329997 1 1 


2333 
22 
13960449 
13553834 


3450324 


33490829 
7422262 


47 536 
35 858653 


520762 280 


2889 592 


5 2805429 
2723718 
5 644386 


42567365 


52492588 
52419988 
12349503 
12231071 


4 $3442 


Lani | J per Cent. | per Cent. 


— 


59661836 
59335187 
9019427 
58714422 
849732 
„51355 


7859910 


17594116 
17337710 
17084158 


6849457 


6617333 
10394541 
„6177818 
5969906 


55797069 


15572033 
5383611 
55201557 
5502559 
435570 


409 7 


54532558 
43795571 
1231470 
4088 275 


43950123 


381653 
3687482 
43562754 
394 
433 25897 
53213427 
53104761 


52909769 
2898327 


280 207 16 
,* 765619 
, 014125 


2 583725 


„5440314 


„2357791 


2278059 
„220023 
2126594 
42054679 
1985197 
1191806 5 
51853202 


21790534 


— 
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4 per Cent. 


9515383 
19245592 
33389964 
8 548042 
8219271 


27903145 
17599193 


7306902 


47925397 


675542 


. 6495309 


„0245971 


| - +,bc0574 1 
10877475! 
5355245 
„5339082 
35133723 
4936281 


474424 
4563970 
4338336 


4519584 


4757203 


3901275 


43751165 
„3506892 
3408166 
433347 75 
3206514 
3083187 
52964003 
2850579 
5 740942 
52635521 
2534155 
2436687 


2342969 
' (22528 54 
42169206 
572032890 


520802779 
51925749 


„181682 
„1780464 


1711954 
„1646139 
„1582826 
1521948 
1463411 
51407126 


41 per Cent. 


19599378 
8157299 
8762966 
8385613 
„8024511 


7618957 1 


7348285 


70318351 N 


1072 044 
10430277 
56161937 
„5896639 
„8642710 
„599729 


5 10% Þ: 
4 81176 


49044693 


4737764 
14528004, 


14333016 


14146429 


13957574 
3797909 


3633 CC ; 


53477035 
3327306 
93184025 
13046914 


52915707 
52790150 
42670000 | 


52555024 
52444999 
52339712 
2238959 
42142544 
42050232 
41961992 
„1877 504 
„1796685 
1719287 
41645251 


51574403 


„1506605 
„1441728 
11379644 
1320233 
1263381 
51208977 
51156916 
„1107097 


ö 


=. AM 


8 


Pw” I 


— 
- 


5 per Cent, 


or TT 


19523319 
19070295; 
58638370 
8227025 
57835262 
37462154 
57100813 
6768394 
„6446089 
10139133 
133846793 
15568374 


28303214 


45050679 
$48 10157 


44392967 


* $$155207. 


$395 7340 


3758895 


43539424 


3418499 
73255713 
SY 


295302 
2812407 
2678453 
4255097 
42429463 
52313775 
52203595 
„2098662 


1998762 


1903 548 


51812903 


5172657 


516443 5 


51566054 


11491479: 
„1420457 


51372816 


„1283396 
5122704 
117158613 

1112965 
51059967 


z 1009492 
10991421 
,0915639 


,0872037 


TABLE 
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TABLE 4. The amount of one pound per annum, or annuity 
. for years. 
Years, | 3 per Cent. 3} per Cent, | 4 per Cent, | 44 per Cent. | 5 per Cent. 
F 
I 1,0G00000 1,C000000 | 1,9<CO000 1 ,0000000 1,C000COO 
2 { 2,0Jc00C0 2,070,009 2,040,000 2504 $000 2, Fc 
3 3,cqcqc00 3, 100622 50 35121600 3,1370250 J+ 152 $000 
4 4+133627c [ 4,2149420 4.246454 4,2781919 4,3101250 
5 $329 1358 $3624059 $4103226 eee 4 87775 
6,49® 4099 »$501 $22 10329755 0,7 108917 3019128 
? 7,6624622 75779407 778992 5 ny 8,142 7225 
8,892 3360 9, 081686 9,2142263 9,3500136 9,5491089 
9 10,19 7861 10, 36849 58 10,5327953 10, 8821142 11,0265943 
10 — 638793 11,7313931 | 12,0061071 228620 12,5770925 
11 77957 | 13, 1419919 13, 203514 13.8411) 14, 2067871 
12 4 A 14,0196 16 15, 0258055 15,404c318 15,9171: _ 
v3 15,6177904 — . 16,265 377 | 17,1599133 | 17,71299%2 
14 2,008 3242 / 19,6 18,2919 12 18, 9321094 10, 6086 320 
15 „5989 139 —— 20,02 36970 2047349543 217887636 
16 2703813 20,9710297 9 21,82452ʃ1 | 2247193367 23,0574918 
I 21,761 5277 | 22,7050153 1. 23,6975 124 17417069 25,$403(.64 
27.1 404. 23.727005 2520454129 : Begn837 | - 28,1323447 
19 25, 11686 26,357180 27;6 112294 29, 35625 30, 5390039 
20 26 3757740 28.276631 29477307 4 33,0659 541 
27 28.676485 30,2694797 31,9692617 3Þ 783 1368 3p 35,7192518 
22 315367803 32,3280 | 3442479698 | 30,303377 38, 50 52 144 
23 32,4288 37 esta 26,61728%6 | 33,9 70299 41,4304751 
24 344264702 666 5282 | 39,0526c4T | 4n, 6391963 44, $O194; 2 
5 } 26,4592643 33,0438567 41,6459053 | 4495652101 4741279 
2 38,5532422 | 41,3131917 } 4443117446 | 4795706446 $1,1134533 
a7 227788675 43, 592602 | 47,9542144 5,7113236 54,669 1205 
25 429389425 46, 2906273 | 49,9675830 | 53,9933332 1 ,4C2 592.5 
29 45,2188 502 43,9107993 52,9062 8 3 37, 42 30332 227119 
10 4745754167 56226773656, 8403 7 61 ,0070098 66,4338475 
71 | 5$0,0026782 £4,4294719 $0,220JJFK 64,7 523878 70,7 7899 
22 52, 5027 535] 5, 3345025 — 68,60024 52 _ 25,2089204 
33 550778413 60,24121C1 66,2095274 72,66 22 3 do, C2778 
24 ' | $7,7301765 | 63,4531524 | 699857904, 57,0302 765 $5,c669504 
35 fc, 4620818 | 66,6749127 73.551224 $1,4460180 90, 3202073 
30 03127 789.44 20,007603 7745983148 | $9,163965$ $5,5307227 
YL 4572175 7345786903 | $1,7022464 91, 041344 101,6281353 
35 69, 1594493 22,8977 $5,070% 3 362 66,1 3820 187,054 158 
39 7242342327 | 80,7249060 | 90,4"91447 | 101,4644249- 114, 0 50231 
p44 2425292 82892775 35 828585 102.8323251 2947647742 
44 6032975 | 88, 09676 | 90,8 205363 | 1128;603:6 _| 127,$397829 
42 8$2,02.31964 2,6073713 Ris 4.819678 15,9247 Ws 135,2317511 
+3 $64 dee pt 96,8486293 1180123807 2532764040 | 142, 993239 
44 89,04 $191 101.2182313 — wi | 131,y138522 151,147 060 
4 $2,7198634 | 105,78] 6729 | 121,0294920 | 135, 4agbxr 130,701 839 
4 96, 5014172. |110,446315 76,87% | 146,0092135 165,0851637 
4 100,3905009- | 115,3509729 , 13249453424 | 153,0726331 715,1104213 
4 104,4033960 120, 3882 566 139% 63 2000 161,5379916 . 133 0353929 
<q | 103, 5426479 | 125,60184 55 146.8357342 160,9 506% 1058, 44260626 
11112 568073 3 %%% i 152, 6079536 | 178, 5030282 200, 3479957 
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The preſent worth of, 11, per ann. or annuity for voor: 


— —— — nu. 


* j . ſ 
: — Veaus, j 3 per Cent. per Cent. | 4 per Cent. | +4 yer Cent, | $ per Cent, | 
| IANS i | 
—— 
! -aig7o8)38 ; 0.9601830 | o0.9615385 | 0,9569378 | 0,95238 9 | 
2 | 19134697 | 1,5y96943| 1,560c947 | 1,8720070 1, %½10½ 

3 2, 8280114 2,8016379 2,7759910| 2,748;944 2.723240 
4 3.7, 36730792 30298952 | 3,5874257 3.5455 
5 75797 | 4 5150524 | 4,4123 4,38 4. 4,3294707 | 

6 | $4 171914 | ö. 32 2855 30 5,2421305 54508725 $,0756921 

7 | 6,23928:9 0,1145439 6 6020547 $»6927CO9 |  $,7003734 
8 ” 0190922 | 0,5739555 | 6,7327448 6,5851 6,4032120 
9 7, 8010899 Hoes 9805 | 7,4353314% 7»203790$ 7,1907827 

10 8, 530 3,3060053 8,1108955 79127162 7.721739 
11 9: T2624 | 9. 80155ʃ% 8 7024703] 8. 5289169 8,3097142 
12 9.54, | 9,6033343 | 9.385073 9,1185808 , 8,8632516 
13 |10,6349593 10,3027 385 9,9850475 7685852 9,3925730 
14 [11,2900731 | 10,9205203 | 10 ,$031223 10,2228253 | 95990409 
15 11 2875385 1,5174109 111183890010, 739545710, 370 
10 12, 501102 12, 041168 1,6522949 1 eh 10, 8377005 
17 iz. 2661185 12,551 3206 12 1650000[ 11,7071914 1.2 740662 | 
18 137536131 12,18435312 | 12.65: 2001 1211599918 11. 5805800 
19 e 77999374 13 1279385 12,59 32930 12,0 5 320 | 
20 '114,577474d [14,2124033 3113, £903253 425 930512, 402103 
ad. Late he] 140979742 | 14,02975 599] 13,4047259 12,5817 

. 22 15 9309100 15,1671 248 I 4511147 15,7 442: 48 13, 163020 
23 1,4430084 15, O04 105 14. 8568405 14.454764 13,4835730 
24 16 93555421 16,0583 3076 152459519 1451477749 13. 79 gob4lt | 
23 1,4131477 | 16,4815146 j15,6220787 | 14, 5282089 14;0439445 | 
25 17, 8708420 | 1 6,8503523 (15,952 7070 5,1465115 14,375 1853 
27 18, 3270315 17. 2853045 16. 3295 844 15,45 13028 14. 0430356 | 
25 [18,7 041662 17 067 188 16,0020015 15, 7428735 14.898122 
29 1,1884540 8,0357670 16,9837 132 16. 0215335 16, 41073; 

33 16%, 004413 18,392 2454 7, 2920318 6,2888885 | 15.372410 
31 2, C85 18,7362753 17.888403 10,5443999, 15, 9 10. 
32 20, 3887055 19,998865 6 17, 8735500 16, 888909 | 15,0026700 | 
33 120,76579t5 | 19,3902982 18, 1470441 17 0228021 16, 0025491 
34 215 1318307 19, 7006842 13,4111916 [17 2467580 16, 19290 
35 21, 2729989 20, 06612 }18,04461 16 154010124 16, 374194 
36 2,8322325 20, 2904938 18, 0862803 17,6040 16, 54085 40 
37 122,1072354 20, 5705254 19, 1425771 I”, 8022398 | 16,7112872| 
38 22, 4024010 20, 841087 f 19, 3078525 1928 16, 857 892⁰ 
39 (22,8932151 271, 1024999 19.584483 118, 2296557 | 19,017 040 
40 i23,1147719 [21.3350723 |19,792772 1184575344 17, 1590862 | 
4 125-4123999 |21,5901937 177520550 18.501005 17.254300 
42 (23,7013592 21,8248828 | 20, 18562 50 18,7235498 | 17,4232074| 
3 123 9819921 22, 29 20, 707931 (18,3742103 | 17,5459116 
44 24.254239 22, 282791020, 5488395 [19,0182831 | 17,6027732 
45 24.197125 22,4954; | 20,7200378 |19,1503474 | 17,7740697 
40 24,7549 | 22,7009181 20, 88465 17 10, 2883707 17, 8800603 
47 |\25,0247078 22, 899478 21, 429342 10, 4147088 17.951015 

45 25 250700 23, 912443 21, 105 1289 10,5 356066 18.077170 
4% 285.5016569 23, 265645 21, 34147019, 55 1298118, 1681715 
59 2 J 2% 23,0170 21,8213 26 10, 0008 | 18 2559251 
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CABLE 6. The annuity which 10. will purchaſe for any number 
| of Years. 
| rene. 3 per Cent. | 31 per Cent. | 4 per Cent. | 4} per Cent. p per Cent. 
| | 
1 | 1,0300090 W b 1,90400000 | 1,0450000 + 1,0500000 
2 5220108 „5284005 55301901 | 55339979 | ,5 378049 
3 | 33535394 } ,3599342 3003 4% . 0377 23072086 
4 2690271 2722511 52754901 2787437 „2820118 
5 | 2153546 1 2214314 | 92240271 | ,2277910 || 2359748 
© 1 845975 1875682 51997019 1955784 | ,1370157 
7 16.500 | ,1035445 , 165005 1097015 „17287 98 
8 14 4504 | ,1454707 | »1485279 | 1510097 „1547218 
9 284339 „1314400 51344930 „137574 „1400901 
10 7 10 2305 „1202414 „12329090 „1203788 „1295046 
11 ,1039775 | ,1110g20 | ,1144499 „172482 „1203890 
12 „1004021 | ,1034340 | ,1095522 "1095002 | 1128254 
13 | ,0940295 | ,0999916 | ,1001437 | ,1032754 4 ,1054558 
14 | ,0835203 | ,0915707 | ,0940090 || ,0978203 | ,1010240 
15 | ,0837060 | ,0308251 | ,0899411 | 0931138 | 0953423 
16 | ,0790109 | ,0320343 '| ,08582009 | „089˙˙˙ e ,0922099 
17 |} ;0559526 | ,0790431 "0822985 ,0534170 | 0336991 
18 ,0727087 | ,0758108 „78933 — | ,0855402 
i9 008139 ,0529403 „01380 | ;0794073 ,0327450 
20 ,067 2157 ,0703510 035818 00 208701 0802426 
21 06 8718 | ,0580306 | ,0712801 0710005 2 79901 
22 0027 474 7008 9321 0591988 O, 788857 O. 7570) 
2 0008130 „0040188 007 2595 0700825 5740308 
24 50590474 0022528 85850 ,0089870 ,07 24709 
25. | ,0574279 | 0909740 0540121 ,0674390 1579545 
2t) "0559483 20592054 ,0H2 5074 ,0000214 | ,0095643 
27 „05455 | 0578524 | ,001:335 | ,9047195 | ,ob82919 
25 ,0532932 | ,o565027 | ,0600130 | ,Cb33208 "067 122; 
29 0521147 | ,0554454 0588799 0024146 "0050455 
30 ,0510193 ,0543713 | ,0578391 „613915 59514 
31 0493989 „5337 21 0508554 | ,9994435 0641321 
32 0400400 ,0524415 „0559480 ,0595632 0032804 
33 0481561 0815724 055 1030 „0587445 "0624900 
34 | %0473220 | ,0507597 0543118 | ,0579819 | ;0617554 
35 | '0465393 | ,0199984 | ,0535773 | ,0572705 „010717 
30 | 0458033 | ,0492842 „0528800 \ ,0506058 060434 
37 „ri | ,0485133 | ,0322399 | ,0559840 0598398 
38 | ,0444593 | 0479821 05 16319 | ,0554017 „592842 
39 | ,0433439 „0473878 „05 10008 „0548557 „0587646 
40 | 0432524 | ,0403273 | „oro 23; 29543431 „0582782 
41 | 0427124 | ,0462982 | ,0500174 | ,0538016 | „0578223 
42 | 042 1027 0457983 „0495402 0534067 0573947 
43 | ,0416981 [0453254 ,04998999 » 29824 | ,0569933 
44 ,0412209 | ,0449777 ,0450045 0525807 —⁰¹⁰935 
45 ,0497852 | ,0444534 | ,0482625 | ,0522020 | „0562617 
40 0403025 0440511 | ,0478821 | ,0518447 „05 50282 
47 | ;0399605 | ,0430092 | ,0475219 | ,0515073 | ,0550142 
48 0305778 0433000 | ,0471807 „0511886 | 0553184 
49 0392131 29017 2. | „0508872 | »0550397 
} 50 038855 5 0426337 „0655 „0506021 | ,0547707 


The 
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The USE of the | foregoing TABLES. 
The uſe of all theſe tables depends on the fallowitg heal 
RULE. Multiply the tabuler number which ſtands againſt the 


given number of days, or yeais, and under the given rate of interett, . 
the principal ſum, and the product will be the antwer io the queſtion, 


EXAMPLE 1. What will 246/. amount to, in 30 days, at 5 per 
cent. per annum? In the firſt table againſt «5, per cent. and àgunſt 
30 days, ſtands 1,0040182 the tabular nuwver 

246 


U9241092 
40160728 
20080364 


Anſwer - 140, 9884772 = 246/ 195. gd. 


E. 2. What will 246“. amount to, in 30 years, at 5 per cent, per 
annum? In table 2, againſt 30 years, at 5 per cent. is 4,3219424 
246 
259310544 
172877096 
86438848 
Anſwer - 10034 197304 = = 
(10620. 35. 114 


E. 3. What is the preſent worth of an annuity of 2467. to continue 
30 years, at 5 per cent, per anrum? In table 2, againſt 30 years, at 
5 per cent. is 23137735 dt 

246 5 
9255100 
4227550 


Arfwer 56,9 188650 == 561. 18s. 454. the preſent worth, 


L. * What! is the -$mount olan anuuity of 2461. = annum, for- 


n 20 years, ＋ 5 per cent. is £6,4988475 
246 


030350850 
26575 553900 
1328776950 


Anſ,er - 16342 3790564850 = 263490. 195. 124. 
| (che amount . 


E. 3. 
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F. 3. What is the preſent worth of an annuity of 2464. to conti- 
nue 30 yours, at 5 per cent. per amum ? * ms, 5, againſt Jo years 
at 5 per cent. is 154372431 | 

246 
92234706 24 
* 
3074. 4902 _ 
Anſwer - $781,b2294b = 37817. 125. 544. the prefent worth. 


E. 6. What äs the annuity which 246. will purchaſe, to continue 
70 years, reckoning 5 per ceut? In table 6, againſt 30 years, at 5 per 
cent, is ,0U505 14 

2 46 

3902084 
2502050 
1701028 


Anſ. 16, 0030444 = 161. 05. 074, the purchaſed annuity per annum. 


If the amount of any ſum be ſought, for a number of days, which 
are not in the firſt table, and years which are not in the ſecond ; divide 
the given number of days or years into two ſuch numbers as are in the 
table; then multiply the amount pertaining to each into each other, 
the product: wall be the amount for the time required. 


E. 7.-- What will 3231. amount to, in 194 — at” 5 per cent. 


per annum? 
In table 1, cla 190 days, under 3 per cent. is - 1,0237228 
And againſt 4 days, at the ſame rate, is = - 1,00035348 


—_—— — 


The product is the amount of 1/7. for 194 days, viz. 1,02627 14 
Which multiply by the principal ſum, viz. PR 523 


The produd. is the anſwer 536,7399$40 - _ 
(530/. 145. 924. 


F. 8. What is the amount of 150. in 91 years, at 5 per cent? 
In zable 2, againſt 30 years, under 5 per cent. is 1,4674000 
And againſt 41 years, at 5 per cent. 18 - - 7.391988 


The product is the amount of 11. for gi years, viz. $4,7668859 
Which multiply by the principal ſum, viz, - 150 


12715,032495 2 
( 2715/7. 05. 744. 


Note. The other tables of compound intereſt, cannot be extended 
in this manner. 


| QUESTIONS 
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QUESTIONS for exerciſe, to ſhew the extenſive uſe of the tables. 


Q. 1. A perſon having 12 years to run in a leaſe of an eſtate of 69/, 
per annum, for 40 years, would know what prelent money he muſt 
pay, in order to complete the leaſe by adding 28 years thereto, com- 
puting at 5 per cent. compound intereſt ? By table 5, the preſent value 
of 1. per annum, at 3 per cent. for 40 years, is 17, 1390862 
By the ſame table, the value of 17. per annum, 

| - 8,8632516 
at that rate, for 12 years to run, is - = 


Difterence — 8,2958946 
Multiply by = bo 


Anſwer LF. 497,7 500760 


2. 2. Which is the moſt advantageous, a term of 15 years in an 
eſtate of 100/. per annum; or the reverſion of ſuch an eſtate for ever, 
after the expiration of the ſaid 15 years, computing at the rate of ; 
per cent. per aunum, compound intercil 2 
A Frechold eſtate of 100. per annum, at 17 5 

5 per cent. is worth - —— 

In table 5, the preſent value of the ſame * 

eſtate, at the ſanie rate, for 15, years; is 5 1037905 


a The difference is - 962, 033 val. of rever. 


Hence it appears that the firſt term' of 13 years is better than the 
reverſion for ever afterwards, by 7 5,930 == 750. 18s. 7d. the auſwer. 


Q. 3. What annuity, to continue 14 years, may be purchaſed 
with 1000. due at the end of 5, years ; the annuity to commence pre- 
ſently, at 5 per cent? By table 3, the preſent worth of 10007. due; 
years hence, at 5 per cent. may be found equal to 783,5262; and by 
table 6, it may be found that the aunuity which 7583,5262 will pur- 
chaſe, for 14 years, at the rate of 5 per cent. is 79,1318 == 79. 3. 
0x4. per annum, the anſwer, 


4. For a leaſe of certain profits for 7 years, A offers to pay 
1501. gratuity, and goo/. per annum; B offers 4000. gratuity, and 
250/, per annum; C bids 6301. gratuity, purchaſe without any 
yearly rent ; query, which is the beſt offer, and what is the difference, 
computing at 5 per cent? By table 3, the preſent worth of goo!. per 
annum, for 7 years, at 4 per cent, is _ 1800, 6164 


To which add — 150 
The value of A's offer — 1930, 6164 


The preſent worth of 250. per annum, for 7 years 1500, 5136 
* Add | 400 8 


The value of B's offer — 1900,5136 
m" The 


an 
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The preſent worth of 2007, per annum, for 7 years 1200, 4109 


Add — 650, a 
The value of C's offer — 1850, 4 9 


- - 


D's offer — — 2800 


Hence it appears that A's is the beſt offer; aud that rejecting the de- 
cimals, he bids 50t. more than B, 100/. more than C, and 1507. more 
than D. | 


Q. 5. What annuity is ſufficient to pay off a debt of 30 millions, 
in 30 years, at 40. per cent. compound intereſt ? a 

In table 6, againſt 30 years, under 4 per cent. is „0578301 
Which multiply by the debt — — 30000000 


The annuity ſouglit — 1. 2891505 
So that ſuppoſing the national debt to be 30 eee ebe 
the intereſt at 4 per cent. would be 
Then it would require a ſinking fund of 2891505¼. per annum to 
clear the whole debt in 30 years. | 


. 6. A ſon previous 10 his marriage, is minded to have 5 ol. a 
year frechold ſettled on his family; and to have immediate poſſeſſion 
of it, offers his father in lieu an 2 for his life, valued at 12 years 
purchaſe, diſcounting at 4 per cent. thereon; whereas he is content 
the eſtate ſhould be valued at a diſcount of 3 per cent. and conſequently 
_ be worth 324 years purchaſe ; pray what had the father for 

is life ? nö. 
Firſt 33,3 K 50 1666, 6 = 16660. 135. qd. nearly the value of the 
annuity. Then per table 6, 11, for 12 years, at 4 per cent. will pur- 
chaſe, 10655 22 per annum. 


. 666,6 K, 106552 = 177,587 = 1777. 115. Sad. che anſwer. 


LXIV. Concerning DIVIS ORS. 


* being often neceſſary in arithmetical calculations, to find ſuch 
1 multipliers, or numbers, which may be divided by any number of 
given diviſors, without any remainder, or remainders; by which 


means many pleaſant queſtions, not reducible to any other rule in com- 


mon arithmetic, may be folved. | 

To find the leaſt number that can be divided by any number of 
diviſors, with à remainder, x * 4 

RULE. Multiply all the prime numbers, and the roat of ſuch as 
are ſquare or cube numbers, continually; the product will be the 
number required. 

Note, A prime number is ſuch as hath no meaſure but itſelf and 
unity, and conſequently cannot he produced by the multiplication of 
two or more integers ; as, 1, 2, 3, 5, 7, 11, &c. are prime numbers. 

Compoſite numbers are ſuch as arc diviſible by ſome numbers beſides 
unity; as 8 is diviſible by 4 and 2, &c. | 

Nn A number 


}, 
4 F 
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A number that will divide ſeveral numbers exaQly, is called a com. 
mon meaſure, as 3 is a common meaſure to 12 and 15, 


EXAMPLE 1. Required the three leaſt numbers, which divided 
by 20, ſhall leave 19 for a remainder ; but if divided by 19, ſhall 
leave 18; if divided by 18, ſhall ove 173 and ſo on. alw oy leaving 
one leſs than the diviſor, to unity ? 


* 1, 2, 3. 3. Yo Ui, » 13, 17, and 19, are prime numbers : 
Alſo Jam 2, 98 2, r = 3 and y16= 2, and all the reſt are 


compoſite numbers. Therefore, 
IX2X3XEXSXTXEX3XIINI3NE2XITXI9= 
232792560, the leaſt number that can be divided by the given diviſors 
without a remainder. 


Then the number 232792560 — 1 = 23279255, the firſt number. 
And 232792360 % 2 —1 = 465585119, the ſecond number. 


Alſo 2327925bo „ 3 — 1 = 698377679, the third number, 
And after this manner may the other numbers * found. 


E. 2. What is the leaſt 1 can % divided by the nine 
digits, without a remainder ? | 


The given diviſors are 1, 2, 9, 4, 5, ©, 7, 8, g. 
Now y/4 = 2; 6 may be cancelled, being compoſed of 2 31 and 
3, 5 and 7 are prime numberte and * 8 = 2. Allo V 9 = 


Then per rule, Ki. the 
number required. 


E. 3. Required the leaſt number which being divided by To b, 5, 
4, 3 and 2, ſhall leave 6, 5, 4, 3,2 and 1 POE 
"Yo the diviſors are 7, b, 3 3. 4> 3; 2 


Naw V 4 =2,and3, 5 and 7 ate prime 3 be cancelled, 
being a compoſite number. 


Then per rule, 2-5/3 X 2 6.5.6.7 420, the leaſt number that 
can be divided by the given diviſors without a remainder. Therefore 


420 — 4 = 419, the: number required. 


E. 4. John the gardener gounting f fame apples; into a baſket, found 
that when he counted them in. by. two at a time. three at a time, and 
four at a time, there remained one ; but when he counted them in by 
five at a time, there remained none; query, the number of apples? 


Firſt 2, 3 and 4, are the diviſors; now 2 and 3 are prime numbers, 
and N 4 . 


Then per rule, 2 & 3 * 2 =12; then 1241 = 13, which di- 
vided by 2, 3 and 4, leaves 1, according to the neſtion_ ; but divided 
by 5 will leave 3, which is 2 ſhort of 5, * To twice 12 add 1, and 


the ſum will de 25, the number ſought, 


Z. 5. 
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L. 5. Acountry girl to town did go, J told them o'er, e er I came out, 
Some walnuts there to ſell; By ir s, fives, four 3, three's, two's, 


A gentleman ſhe chanc d to meet, And every time I numbered them, 
And thus it her befell : One remained overplus t | 

My pretty maid, ſays he to her, I told them o er by ſeven's at laſt, 
What number have you here ? And there were no remains; 

I can't tell, Sir, fays ſhe to him, ; If you can find the number out, 
But this I'll make appear; Pray take it for your pains. 


Firſt, the leaſt number that can be divided by 1, 2, 2, 4, 5, 6, withs 
out a remainder, will (per rule) bet « 2 X 3 X 2 X 5 = 60. Then 
60 + 1 = 61, which divided by 2, 3, 4, 5» 6, will leave 1 according 


to the queſtion ; but divided by 7, will leave 5; . 0045 T1 
201, the leaſt number which admits of the conditions of the queſtion. 
Then to find the next leaſt number which adinits of the ſame condi- 


tions, by proceeding as above we ſhall find to be bo X 12 4-1 721. 

Alſo 721 301 = 420, the common difference of all the numbers 
anſwering the conditions of the queſtion. Therefore 301, 721, 1141, 
1561, 1981, &c, ad infinitum, will anſwer the couditions of this 


queſtion, 


LXV. DUODECIMALS; 


O R, 
* 


CROSS MULTIPLICATION. © 


HIS rule is called duodecimals, becauſe the unit, or integer, is 
divided into 12 equal parts; and hence this way of computation 
is chiefly uſed ainongſt workmen in caſting up the contents of ſuperh- 
cial and ſolid works, the lincary dimenſions being generally taken in 
feet, inches, and parts. | 
RULE. 1. Under the multiplicand, write the correſpondent deno- 
minations of the multiplier. 3 
2. Multiply each term in the multiplicand, beginning with the 
loweſt, by the feet in the multiplier; placing each reſult under its 
reſpective term, remembering to carry an unit for every 12 from each 


lower denomination to its next ſuperior. | | 
3. Work in the ſame manner with the inches and parts, ſetting the 


reſult of each term one place more to the right-hand ; having thus 
hniſhed multiplication, the ſum of all will be £ product required. 
Note. In multiplying feet, inches, and parts ; if feet be multiplied 
by feet, the product is feet; and feet multiplied by inches, the pro- 
duct is inches; and parts multiplied by feet, the product is parts; 
parts multiplied by inches, tlie product is ſeconds; and parts multi- 
plied by parts, the product is thirds, * 
NA EXAMPLE 
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EXAMPLE 1. Whatis the product of 8 feet g inches and 6 part, 
by 5 feet 6 inches and 3 parts? 


By the rule, Firſt method, Fourth method. 
J. P. . 1 
8 9 6 8 9 6 
3 8.242 
43 11 6 40 
4 4 9.0 3 9 
1 46 o 2 6 
3 ** 4 0 6 
Anſwer 48 6 5 4 6 o 4 6 
Second method, eng. 
8 9 6 3 0 
0 0 2 3 
3 3 3 o 0 0 1 6. 
4 g : 4 6 Anſwer 48 6 5 4 Gas bel. 
WE Fifth method, by practice. 
Anſwer 48 6 5 4 bas before * 7 1 ry 5 | 
Third method. <7 5 
— 53 _ 
5 6 3 8 43 11 6 0 
1 1 De 
40 43 30 3 
48 54 36 0 1 
24 27 18 Anfwer 48 6 5 4 6 


Auf, 48 E 5 4 ie 


The above example 1 is worked by five different methods, to Thew 
the conciſeneſs 01 each. 


* . Archiply 1 = fret 1 inches by 5 feet ? 
5 
Anfwer - 63 


— 


4 
Z. 3 Maltipty- 97 Rees 8 E. 4. Mattipty 57 feet g inche 
inches by 8 feet, g inches ? by 5 feet · 6 inches? 
T. Lat / 66 
97 8 28 5 
1 8 — Z ky 
_ e 2 28 7 6 
hoy 22282 bs 100 0 
e 4 Anvwerr6gt T 0 
* Fist £1 1 AP 3 1¹ $11 Ks we | 14 Note. = 


15 
e. 


DUODEGIM AL. S. 277 


Note. As chis kind of arithmetic is uſeful to perſons concerned in 
building, meaſuring, &c. I thought proper to inſert a few promiſeu- 
ous examples, with an intention to give them a clear infight into this 


ufeful rule. 
| QUESTIONS for EXERCISE. 


Q. 1. If a floor be 53 feet 6 inches long, and 47 feet g inches 


broad, how many ſquates are contained in that floor? 
1. 


--—2-:44 
23 6 o | 
Anſwer 25,534 7 Þ = 23 ſquares, 34 feet, 7 in. 6 parts. 


Note. The reaſon of cutting off two figures, is, becauſe there are 
100 ſquare feet in one ſquare rod of 10 feet long, which is the ſame 
as dividing by 100. | . 

Q. 2. If a houſe within the 2. 3. If a pane of ylaſs be 4 
walls, be 44 feet 6 inches long, feet 54 inches long, and one foot 
and 18 feet 3 inches broad; how P and one quarter broad, 
many ſquares of rookng will ow many feet of glaſs does it 


cover that houſe ? contain 7 
4 | . & 
44 6 4 8 9 
18 3 4 &-I 
= FI 
1 6 11 © 
11 1 6 cis N 
8 — 
Add 812 1 6 Flat?“ | Anſwer 2 3 
1406 o o Halt-flat | | 
Anſ. 12,18 1 6212 fc). 18ſt. 
Q. 4. If there be $ panes of F. I. F. 
glaſs, each 4 feet 7 inches and 21 
three-quarters long. and one foot ; ;>2Mibiq 
54 inches broad; how many 4 7 9 
feet of glaſs are contained in the 111 2 9 
laid 8 panes ? 4 80 I 1 11 3 
6 3. 
8 No. of 
— . fĩpanes. 


Anſw. 33 5 1 6 6 


Ia ty ling and roofing, it is cuſtomary to reckon the flat and half-flat of any — 
within the walls, to be the depth or wilth of the roof of that building, when the f 
f 2 dreadth of the 


5 2 


roof j a true pitch; that is, when tho rafters are three-fourths c 
building. 


„ 
r a. ws . = 


+ 5. If there are 16 panes of 
glaſs, each 4 feet 53 inches long, 
and 1 foot 44 inches broad ; how 
many feet ot glaſs are contained 


in them? _ 

Þ- FF $49 

4 5 ©6 
8 

4 5 6 
10 Þ 
8 
6G a 16 
2 4 
24 10 8 bo 
ae 


Anſw. 99 6 10 00 
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Q. 6. If a room be painted, 
whoſe height being girt over the 
mouldings, is 16 fect 6 inches, 
and the compaſs of the room be 
67 fect g inches, how many yards 


are there in that room. 


6 


62 9 

16 6 
414 -0 

67 

33 10 6 
X4=216 971117 6 


10 6 


Anſwer 124 


Note. 


1=1 24 yards 1 ft 


The inches and part 


in this Kind of meaſure are gene- 
rally ueglected. 


2.7. If a room of wainſcot be 16 feet 3 inches high, girt over the 
mouldings, and the compaſs of the room is 137 feet 6 inches, how 


many yards does it contain? 


(INE 


1 
127 6 
16 3 
830 0 
137 
34 4 6 


The {q. feet in 1 yd. = 9)2234' 4 © 4 
Anſwer 248 2 4 6= 24834. 2 fl. 4 im. 6 1. 


O. 8. If a piece of timber be 2. 9. I a piece of timber be 


21 Inches broad, 21 inches deep. 


25 Inches broad, 7 inches deep, 


and 15 feet long, how many ſolid and 23 feet long; how many 


feet are contained therein? 


{olid fect are contained therein? 


. I. r 
19 Breadth 2 1 Breadth 
1 9 Depth o 7 Depth 
— + 
.2 9 5 © 9 | 
> 33 5 X 5== 25 Length 
NED 1M-: | 6 © 11 
: 5 X 3= 15 Length 5 
1388 9 Anſ. 30 4 7 Solid content. 
3228 


Anſ. 45 11 3 Solid content, 
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1 IV. 


EO MET RM originally ſigniſies the art of meaſuring the earth, 
2 or any diſtances or dimenſions thereon. But now it is uſed for 
the ſcience of quantity, abſtractedly conſidered, without any regard 
to matter. * 

It very probably had its firſt riſe in Egypt, where the Nile annually 
overflowing the country, and covering it with mud, obliged men to 
diſtingnilh their lands one from another, by the conhderation of their 
hgure ; and to be able alſo to meaſure the quantity of it, and to know 
how to plot it, and to lay it out again in its juſt dimenhons, figure and 
proportion : after which it is likely a further contemplation of thoſe 
draughts and figures helped them to diſcover many excellent properties 
belonging to them, which ſpeculation has continually been improving 
to this dax. 

Beſore I proceed, I ſhall firſt explain the following uſeful terms. 

1. Axiom, is a principle in any art, ſo evident, that it needs nothing 
but the light of reaſon to demonſtrate it. | 

2, Conſtruction, is the drawing of lines, and framing of figures, or 
preparing the propoſition for a demonſtration. | 

3. Corollary, is a conſequent truth gained from a preceding de- 
mouſtration. | | 

4. Definition, is the unfolding or explicating of the nature and affec- 
tion of a thing in a few words, 276 81 I 

5. Demonſtration, is the proving of a thing by definitions and axioms, 
and ſo from ſeveral arguments drawing à concluſion, that, it bas that 
att-tion the propoſition did alfert- © {152 5012 built 

b. Hypolke/is, is when a thing is ſuppoſed, or given to be ſo. 

7. Lemma, is the demonſtration of ſome premiſe, in order to ſhorten 
2 following demonſtration. Haall 3 © 1 

S. Problem, is when ſomething is propoſed to be done. - - 

9. Propoſition, is ufed promiſcuoully, either for a problem or theorem. 

10. Pyſtulate, is a grantable requeſt, or ſuch a demand as cannot rea- 
ſonably be denied. — 

11. Scholium, is a ſhort critical expoſition, gained from à former de- 
monſtration, a- TR 


12. Tleorem, is when ſomething is propoſed to be done. 
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GEOMETRICAL DEFINITIONS, 


i 12 Point is ſo infinitely ſmall, as to be vuid of length, 
breadth, and thicknefoe; and therefore a point may be ſaid to 
have no parts. 

2. A Line, js called a quantity of one dimenſion, becauſe it may 
have any ſuppoſed length, but no breadth nor thickneſs. 

2. A Superhces, is a figure which hath length and breadth, and i, 
bounded by lines either ſtraight orcircular. 

4. All three-fided figures are called Triangles, but admit of ſeveral 
diſtinctions; as an Equilateral, when the ſides are equal ; Iſoſcles, 
nen only two ſi les are equal: Scalene, when the three ſides are un- 
equal; aud Right-angled, when it has one right angle. 

5. All four-ſided figures are called Quadrilaterals, but are divided 
into ſquares, parallelograms, rhombus's, and rhomboides. A Square 
is that where all the angles are right, and the lines equal: a Parallelo- 
gran, or oblong ſquare, is a figure that hath all its angles right, and 
its two oppoſite ſides equal: a Rhombus, is that which hath its four 
hides equal, but no right angle. 

6. A Circle, is a plane bounded by one curved line, called the cir- 
cumference, to which all right lines drawn from a certain point within 
the hgure, called its center, are equal, 

7. The Diameter of a circle, is a right line drawn through the 
center, terminated at each end by the circumference, and divides the 
circle znto two equal parts, each of which is called a ſemi-circle ; halt 
the diameter is called the Radius. 

8. The circumference of every circle is divided into 360 equal parts 
called Degrees; each degree into 60 equal parts, called Minutcs ; and 
each minute into 60 equal parts, called Seconds, &. Any part of 
the circumference is called an Arch. 

9. The Chord of an arch, is a right line joining the extremities of 
an arch, and by which the circles are divided into two unequal paits, 
called Segments, | 

10. A Seclor, is a figure comprehended under two radiuſes of a 
circle, and the arch included between thoſe radluſes. | 

11. A Polygon, is a figure contained under ſeveral ſides ; and called 
a regular polygon, if the fides and angles are regular amongſt them- 
ſelves, but if they are not, it is called an irregnlar polygon. | 

A polygon has different names, according to its nuniber of ſides, viz. 
if it has five ſides, jt is called a pentagon ; if fix, a hexagon; if ſeven, 
a heptagon; if eight, an oftagon; if nine, a nonagon; if teu, 4 
decagon ; if eleven, an undecagon ; and if 12, a duodecagon- 

12. The Altitude, or height of any figure, is the perpendicular, let 
fall from its ſummit to its baſe, or line on which the figure is ſup- 
poſed to ſtand. 

13. The Area of any hgure, is the ſuperficial content of it. 9 
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PROB, 1. Upon à given right line, A B, to erect a perpendicular. 
Plate iſt, fig. 1. 


1. N each fide of the point D, take any two equal diſtances, 
Deand Dn. | 
2. Frome and n, with any radius greater than De or Du, deſcribe 
the two arches cutting each other in c. 
3. Through the points D, c, draw the line De, and it will be the 


perpendicular required. 


Prob. 2. From a given point C, above the given line A B, to let fall a per- 
pendicular C D. Fig. 2. 

From the point C, with any radius, deſcribe the arch a c, interſect- 

ing A B in ac; from the points à and c, with the ſame radius, de- 

ſcribe two arches cutting each other in k; lay a ruler from C to h, and 


draw C D, and it will be the perpendicular required, 


Prob. 3. To divide a given line A B, into two equal parts. Fig. 3. 
From the points A and B, with any diſtance greater than half AB, 
deſcribe the two arches cutting each other in a and c; through the 
points à and c draw the line ac, and it will, divide the line AB as 
required, 


Prob. 4. To exec a perpendicular on the extremity A, of a given right line 
AB. Fig. 4. 

From the point A deſcribe the arch à d; and with the ſame opening 
of the compaſſes, from a make the interſection h, and on 6, the inter- 
ſection c; then from b and c make the interſection e, and draw e A, 
the perpendicular required. | 

Another method, Fig. 5. Take any pointe, and with the diſtance 
e C, deſcribe the arch m Cn, cutting A Cin n and C; through the 
center e, and the point m, draw the line men, cutting the arch m Cn 
in n; then through the points n C, draw the line n C, and it will be 
the perpendicular required. 


Prob. 5. To divide an angle A B C, into two equal parts. Fig. 6. 

From the point B, with any radius, deſcribe the arch a 6 cutting the 
lides in aand 6; on which points, with the ſame radius, deſcribe the 
arches cutting each other ine; then draw the line Be, and it will 
bile the angle, as required. | 
Prob. G. At the end B of a given right line A B, to make an angle equal to a 
given angle CD G. Fig. 7. | 

From the angular point D, deſcribe at pleaſure the arch ab ; and 
with the ſame radius upon the point B, deſcribe the arch cd, on which 
make ce Sa h, and through the points B, e, draw the line E B, and 
it will make the angle ABE=CDG. 

Oo Prob. 
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Prob. 7. To find; the ceyten f a circle. Fig. 8. 


Drary any chord A B, and bActtit with the chord C D; then bile? 
C D wich the chord E F, and Wie interſection O, will be the center 
required. 


Prob. 8. 75 bring three points, ag ine in a ſtraight line, inlo the chen. 
ference of a circle. Fig. 9. | 
Let A, E, and C, be the three points; upon A and B, with the 
ſame radius, make the interſections @ aud b, and draw the + a l: on 
the points B and C, make the interſections 4, e and draw de, and it 
will iatorſeQ ab in I, the center of the circle, that runneth upon the 
three given points. 


Note. By this problem may the center to any wk, or circle, 
be found. 


Prob. g. T0 draw a langent lo a given circle, when the point A is without 
| the circle, Fig. 10. 

>From the center O, draw O A, and biſect it in a; and from the point 

a, with the radiusa A, or a O, defeebe the ſemi-circle A B O, cutting 


the given circle in B; then through the points A and B, draw the 
line A B, and it will be the tangent required. 


Prob. 10. Between, two git en right lines A and B, to find @ mean propur- 
tional. Fig. 11. 


„Dei any right line, in which take eh equal to A, and b a equal to 
B; bilet ae in o, and with oa oro e, as radius, deſcribe the ſemi-circle 
ade; then from the point 5, draw bd EIT to a e, and it will 
be the tacan proportional required, | 


Prob. 11. Upon a given right line A B, to make an equilateral triangle. F ig. it, 


From the points A and B, with a radius equal to A B, deſcribe 
arches cutting in C; then draw AC aud BC, and the kgure ACB 
is the triangle required. 

Note. We have a problem directing us how to draw parallel lines, 
but now we, have a parallel ruler, which ſolves this problem with accu- 


racy and expedition; I would, therefore, adviſe the practitioner to 
make uſc of that inſtrument, betore the problem. 


Prob. 12. Upon a give? right line A B, to deſcribe a ſquare, Fig. 13. 


On the point B, ered the perpendicular B C = AB; with the 
extent A B on the points A C, deſeribe the arches interlecling i in 'D; 
draw AD r 0 D. and it is * | 


Prob. 13. Toinſeribe a db in a given triangle ABC, Fig. If. 


Biſect any 1 two of the angles, as A and B, with the right lines A D 

and BD, meeting each other in D; then ſrom the point of interſection 

D, let fall the perpendicular D E. and it will be the radius of the 
oircle required, 


Prob, 
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Prob. 14. To make a triangle, whoſe three ſides ſhall be equal to three given 
17 lines, A, B, O: Fig. 13. . 

Draw a line DE, equal to the line A; and on the point D, with a 
radius equal to B, deſcribe an arch chen on the point E, with radius 
equal to G, deſcribe another arch, cutting the former in F; laſtly, draw 
the lines D F aud EF, and DF E will be the triaugle required, 


Prob. 13. To make an angle of any propoſed number of degrees. Fig. 16. 


Tate the firſt 60 degrees from the ſcale of chords, and from the 
aint A; with this radius deſcribe the arch ab, and take the chord 
of the propoſed number of degrees from the ſame ſcale, and apply: 
from a to; then [rom the point A, draw the lines Aa and Al, aud 
they will form the angie required. In this example &'b 60“. 
Note. Angles greater than 909, are ulually taken at twice. 


Prob. 16. About a giver, triangle A B C, to circumſcrile a circle. Fig. 17. 
Biſect che two ſides A Band B C, with the perpendiculars no and b 9, 
then lrom the point of inte:feRion o, with the diſtance o A or B, 
deſcribe the circle A C B, and it is done. 


Prob. 17. On a given line A B, lomake a regular pentagon,, Fig. 18. 
On the points A and B, with the diſtance A B, deſcribe two circles 


cutting each other in m anden; draw the line m n, and from the point 
u, with the fame radius as before, deſcribe the archr A oB s, cutting 
the two circles in the points F and s, and the line mu in the point o; 
draw the lines ro and 50, and produce them-till they meet the circum- 
ferences in E and C; then from the points Eand C, with the radius 
A B, deſcribe arches crotung in D. Laltly, join the points A E, E D, 
DC, and CB, and AED CB will be the pentagon required. 


Prob. 18. To draw a helzx, or. ſhiral line,7vith a pair of compaſſes. Fig.. 19. 


Let the two centers be @ and o, through which draw a right Jine 
what length you plcafe, ſet one ſoot of the compaſſes in a, and extend 
tie other to o, and draw the firſt ſemi-circle ; remove that point of the 
compalics from a to e, and extend the other to join the ſemi-circle now 
drawn, and draw another ſemi-cixcle ; remove the point of the con- 
paſſes from o again to a, and extend the other point to the laſt ſemi- 
circle, and join it, and draw another ſemi- circle; do thus as long as 
you pleaſe, aud you will have a ſpiral linc, rolling in ſeveral circles, 
as per figure. 54 

Prob, 19. To. reduce à circle da a ſquare; Fig. 20. 
Divide the diameter A By into 14 equal parte and at 11 of thoſe 
parts erect the perpendicular C D, and draw A D, fo is A D che fide 
of the {quare, nearly equal in content to the given circle. 

Note. This problem is grounded upon Archimedess proportion of 
the diameter of a circle to the circumference, being as 7 to 223 and 
although this proportion is not true, yet it is the neareſ} in whole 
numbers, and may ſerve very well for common purpoles, 
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Prob. 20. To reduce « ſpuare to 's das Fig. 21. * 


4 oDivide the fide 'of che "given (tire? into t equal parts; at 57 3 
thoſe parts, draw the ſemi- circle K B C, and at 8 of thoſe parts, oi, 
the ſide of the ſquare, exect the perpendicular D B, draw A B comi. 

nued to the ſide of the {quare at E, q is A E the diameter or he circle, 
nearly . in content to the given ſhuate, 8 


Prob. 21. Two fonts within, 'a circle being given, io deſcribe the arch of 
_ ajtother circle, which Hall paſs through thoſe two points, and alſo divide lle 
. circunferenct of the given circle into two equal farts. Plate 1. Fi if. 22, 


Let the two points be e and e, within the circle. Firſt, through 
either of them (35 through e) draw the xight-line e D, paſſing througl 
the center of the circle at O. Then at right angles thereto, draw the liac 
AC. Laſtly, draw the line e A, and upon the point A, erect the 

„ u. A E, cutting the line B D (produced) in the point G; 

ave you three points, e, c, G, through which (by probl. 8th) you 

. draw the arch Pe c N G, whoſe center will be at k. Now, if you 

lay @ rule upon the points P and N, and it paſſes over che center of 
babe given cirele at O, the circle is truly drawn, 


Prob. 22. To divide a circle into any number of equal parts. Fig. 23. 


>. . Draw x cirele of any radius, and draw the diameter AB; "this 
ciivicles the circle into two equal parts, 
2. Erect the perpendicular F . that is the ide of an bene, 
or the ſixth part of the circle = AD 
3. Set FC from A to Dy and from D to E, draw A, FE, for the fi 
of an'equilateral triangle 
4. Draw A C for the .de of the and inſcribed, or the fourth part 
+ of the circle. 
5. Biſect F Bin G, aps; draw C G; make GH — GC, and drav 
A 05 H for the fide of the pentagon, or fifth part of the circle. 
6¹ Join E G tor the fide of: an heptagon, or one- ſeventh part of 
the circle. 
7. Biſect the arch A C in I, Wy draw A I fox the ſide of an oRagon, 
or one eighth part of the cir ode. 
: 8. Divide the arch A D E, into three equal parts, in K, 3 draw 
' x K, for the ninth part ot the circle. 
95 The line H E, is the fide of a decagon, or a ten-Uded figure. 
10. The line F Lis the:endecagon, or cleventh- ded figure. ws 
11. The line D C, is the twelfth part of the circle; and by doub- 


» <P 
BD Gs „ ws 


lg and tripling thefe lines, the, cixcle may be 2 3 teig 
into any number ot. equal parts, at pleaſure. | 0 
a: 
2 prob. 23. In a given circle, to ſcribe any regular polygon, | Fig, 24: P 
1. Draw, the diameter A, B, on which make the beine tri- £ 
je AGB. 
2. Divide the diameter x B into as many equal parts as the required = 
Polygon has ſides. bh 111 
Ys NT! due: | 3 439 510 


5 


V 


f 


* 


J- 
4 
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From the point C, through the ſecond diviſion of _ ebf. 
4 the line U N * ON ip) d Dube Y oc * * 2 
oin . the: __ and. D, au he line A D will, e the ſide o 
SE 2 lin op 55 guckten 0. Is the fide of * Rep⸗- 
tagon) and ſo;ok any other. eee 1 10 22 297607 Nen 
Nate. This: gonſtruction is the 9788 . of of? eee * See til 
ſecond book, De Refol. Ec. Comp, Aalen Page 367. 5 9N7 Hotte: 


— 


Prob. 24. 25 draw an ocal, by Kan ing the two Sr given. figs 2 * 


Divide each diameter into four equal parts, and through thoſe parts 
draw tlie lines a td, then ſet one foot of the, compaſies i ind, and ex- 
tend the other loat to F, and draw the arch EF G; with this Nen of 
the compalles,; ſet one e in b, and draw the arch HI K. Laſlly, 
ſet one foot of the- compaſſes i ina and © ſeveratly, "and * raw! the arch 
6 H and E K, and the oval is compleated. * 


4225 511 10 1575. 436+ 


113 Wirt wife ] 
Prob, 25. \To a aw an oval by the Nelh of a piraldognamg or 4100 game 
ſquares. * Fig. 26. ' 7 291111 uc 7 8 


Firſt, * the line AC, and make C F B; then W DP 
parallel to AC; draw alſo AD and B E, and you wil have two 
ſquares A B DE, and BC EE; then draw the diagonil-times?A E und 
BF, and opening the compalles with the extent of AL or CE, place 
one foot an, E, and draw the arch A C; then with the former extent, 
one foot placed! in B, deſeribes tlie arch Dy; then-fet one faòt in a, 
and with the diſtance a A 1 the arch D A; with the Sims excent 


from c ſweep the arch C F, an che oa! is compleated: t Por 5 
Prob, 46.  irfectig & lint equal taht bg b an aul, 10 mal 6 9 4 
N true oval, Fig. agu 900 note 


L AB 1. the given line; divide it into * eval — A* B; 
„then from the point b, with the diſtance B, deſcribe thecirele Ba Gc; 
and upon the other diviſion at &; draw the: circle AGs; theſe two 


circles, will interſect one another in the center of each, and alſpl at the 


points d c, draw C beand F ad parallel, alſo Ga ad Hd parallel; 
then . c, With the Giſtance Ge, {weep the arch GN G, and feom 
d with the ſame extent, ſweep FK H, and you have à true oval., ; 


Prob. 27. Te draw an oval from three circles. Fig. 28. 1 


Draw the line A B, and divide it into four equal parts, and vn the 
three points d. c, e, rn three circles; draw. MG and O F parallel 
- thereto, and alſo draw FN and LG parallel chercto; then on G, with 
the extent G L or G M, deſcribe the arch LM ; and upon F, with the 
ſame extent, deſcribe ON. Laſtly, upon the point d deſcribe O A L, 
and upon e delcribe MB N, and He oval is haiſhed. = 


Prob. 28. T lay down an ellipſe; by he line of fines on the ſefor, having the 
1 tranſoerſe, and conjugate diameters given. Fig. 29. 

Firſt, take A EorEB in your compaſles ; then open the ſector at 
go, goon the line of lines ; and as the ſe gar now ſtands, take off the 
lines 10, 20, 30, 40, 50, 60, 70, $0, and fetthein from E, each v way 


towards A and B; draw lines through thoſe paints in the tranſverſe 
ſcctor 
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ſector on the ſines go, go, to the radius CE, and take in your com- 
Pailes the fine of 80, and ſet 10 to 80; take the fine 70, and ſet from 
70 to 20 on each ſide the conjugate diameter; the fine 60, ſet from 
30 to 60; the line 50, ſet from 401050 ; the line 40, ſet from 50 tg 
40; the line 30, ſet from 60 to 30; the {ine 20, ſet from 70 to 20; 
the ſine 10, ſet from Soto 10; ſo will the points 10, 20, 20, 40, 50, 
60,750, So, CBDA, be in the ellipſis, through which points dray 
1 the curve, and you will have a true mathematical ellipſis. 


Prob. 29. 4% angle being given, to find the number of degrees it cen. 
tan; Fig. 16. 
1. Take 60 out of your line of chords, and ſet one ſoot of your 
compaſſes in A, with the other deſcribe the arch a b. 
2. Take the diſtance a / in your compalles, and ſet one foot in the 
* beginning of the line of chords, and the other will reach to 60 upon 
5 the ſame line, the meaſure of the angle required. 


Prob. 30. In a gicen circle, to inſcribe a polygon of any propoſed number 
of fades, Fig. 30. 
1. Divide 360® by the number of {ides, and make an angle Ac B, at 
the center, whoſe meaſure ſhall be equal ta the degrees in the quotient, 
2. Join the points A and B, and apply the chord A B to the cir» 
cumkerence, the given number of times, and you will have the polygon 
required. 


Prob. 31. To d:ſcribe a lune in a quadrant, Fig. 31. 


Draw the triangle ABC, and on the center B, deſcribe the qua» 
dranial arch AC; upon the middle of the hypothenuſe A C, draw 
the other ſemi-circle, and you will have the lune AFCD required, 


LXVII. MENSURATION 
O F 


nnen 


HE area of any plain ſurface is the ſpace contained within the 
bonnds of that ſurface, without any regard to thickneſe, and is 
made up of {ome certain number of ſquares, according to the different 
meaſures the dimenſions are taken in, viz, a ſquare whole ide is one 
inch, one foot, one yard, &c. is called the meaſuring unit, and the con- 
tent of -ny figure is computed by the number cf thote ſquares con- 
taine in that figure. * 


PROBLEM 1. To find the area of a parallelogram; whether it be a ſquare, 


a retlangle, a rhombus, or a rhomvoides. 


RULE. Multiply the length by the perpendicular height, the 


product is the arca or content. 


EXAMPLE 
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MENSURATION, cc. hy 
FXAMPLE 1. What is the area of the ſquare 8 8, whoſe fide is | 


s feet 6 inches: 2h | ber . 143 
"> 3 By 8 * 4 8 W. : | 
575 „„ 
5,5 11 
275 27 6 S 2 * 
275 2 9 : „ 2 
30,25 Anſwer 0 3 3 
12 ; 7 --Y 
— By practice. 1 
9,00 6 in. 243 6 1 
F. I. 5 
Anſwer 30 3 27 0 
3 
Anſwer 30 3 


E. 2. What is the area in acres of a ſquare, whoſe ide is 3 * 
chains? 35,25 = Length of the ſide 
17025 e 1 
7050 | Wl 
17625 
10575 , 
124, 25025 
RF. | 
"4s 
Fr Anſwer 124 acres, 1 rood, 1 pe 


1,00 


E. 2. Required the area of a qnare, whoſe fade is g feet 3 inches? 
'By decimals. By croſs multiplication, By practice. 


9725 7. In. F. I. 
9-25 = 3=3 9 3 
"7 "(VS 9 
4625 0 ——— 
1850 83 3 | 83 3 
8325 1 . 
85,36 An. 83 6 9 — Anſwer 85 6 9 

12 n — 
6,7300 

1 5 
9,00 Anf. $; feet, 6 in. g“. 

E. 4. 
2 


1 * ME NU RAT ON 
Krug What js 


feel 6 breaden 12 feet be 


3 By croſs 


| ag 
| L Fj 18 Ss 18 
4 — 22,5 a2 


i 


. 925 222 > * 3 
* * * h 9 3 
2 183 
| —— | Anſwer 231 3 as before 
« 231,25 
* A 1 2 — A — 
+ IS 3-00 e Naber: agt feet 3 ſes, vS:2,0 
- ts Me *1 1 raw 
Z. 3. What is the 8 content of z parallclogram; whoſe 1 

| WORDS bicdigad/inradebas fare?! x th «i eV iQ 

| 5 8 284099 bas a# 1$ 
4 s. n een e ws. 239. ee co 
3 R 4 ets. nec 

I 3 YT. | Aver 70888 feet. 
4 be i 8 
{ * * 71 


E. 6. If one fide of a 


parallelogram is 130 feet and die ocher 5 
1 is the — cial es W I % ö 


1 wr 


4 > WOT 
. g : > 
% ; "28 0 "di » Aplver AG feet. 


. 
* Wi e 


n de 254 A 
N. Decimals. Byer croſs moltiphcation. FI 


2 8 
1 


39. 1 


e 
++ 09] d, 2 ' 


3 are n in a floor 7 5 6 * 
vine indes e ve 


* 32. Anfver 420 * 10 inches F : 
. 


E. 8. Riquired'the 


A 


content of a hombyigwboſe length 
| 12 feet 6 inches, and . height 9 leer zrmphey Bae * 


4* By 


AT 


0% 'SUPERTHCEES. £889 
577 1 +” wivkiptionivs = | Dy/Prafjcel 
«4 8 Ei e 3 re 6 
> hdr yi us -£ 192i f 
ii2 6 & #2; 412 6 
3 I E ' wid, 55 6 
— — — 
213. 7 & + 15 7 6 
0 


FL... Andre 115 fee, 3 inches, 


„ 


6 pants, | 


. 9. What is the area of « rhombus, che leagth of whos 6 1. 
81 feet, and height g feer 6 inches ? 


By decimals, By croſs multiplicatiqn. 
8x 291 Fe. £. 
gag I 0 
* * — 405 451 © 2 .CE 2 
729 921 700 
769,5 62. 40 6 o 
12 wad. 9.7, 246 
_ : 1 1759 6 o 


+ 769 feet, 6 inches. 


Magi A + 


in the form of a rhombus, whoſe length is feet 6 inches, per- 
r 3 1 
1 By croſs multiplications 
{ * 47.666 CP F. ” 
NO IeEt... 170 64 6 
 & 62, 238330 \, 1 487 8 iy 
190664 ö TBS - - ant 
x "4 35996. : R. 21 | 
——_ 07 4570 * , . 33 6 
N 3 2 
, 0 r 
8 12 a Io 6 Anſwer 
0 J 94 Hebe 7 CT 


2 wr What is the area of a 
feer, and n 


— 2 - 
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_— 


E. 10. 12 ny ſquare feet of p 


2 . 


120 81 


is Hed 


* 


Honda an Jeng; is 26,5" 


Pp 


DD 


29 


* ot #5 i 


NC „„ *+ #45 
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O Ee © Ol, 


Anſwer 535230 635 fr, 3 in. 7” 


äN— 2 — ̃ 


KE. 12. What ig the area of a rhamboides, whoſe eneth.is: 36 feet 
9 inches, and 1 3 * feet 61 — * 


17 21 By2deci e91U2d @ Re By eroſs multi plichtion. 7 
712 Ar; 5 Id. ot 1 das 98 5 58 
5 4 Fe 

ft” "Wahi Nonur Jab 8 | * 8 .007Y 


n 648 0 1 
bil 29 Li) ahi g51tt „, 0 5 6 0¹ 44904 


9 11 


DI 75545 Nido 557 Das 11989 
nit to 25 1a 20 * 155 U * re 2.31 70 34's, * 139 I! 


Auf. > = « Mike ft. 10 in. 6“ Anſw. 679 10 6 as before, 


N69 Prab. . 70 fan the ares of a triangle. 
RULE. Multiply the baſe by half the perpendicular height, ü. 


product will be the area; or multiply the baſe wy the perpendicular, 
and half the product will be che area. 


EXAMPLE i. 1 What is the area of a triangle, whoſe 12 Bis 36 
feet, and perpendicular height H 16 feet? ul UH 1 
g6 ** Or thus 


ih! re 5 {Rib ve © 0 
£ $1,576 
10 FSH; + Anſwer 288 A | 12822 6 
Anl. 9707, 2:0 TL ITED | | 3 p * , 
Gt Ns. 00 „o 2: 5715} £475 . 3% B — or 
Z.. "Requ iced the area of triangle, hoſe ble 6 lor 6. 
and perpendicular ieigh 4 feet 3 inches? CEL Kas 


y decimals; ©; | By croſs muliplication. - By praflice. 


£ #75 | 45 25 60 6 — UP! F. , p 00. (2802 
ES © 6 39 C. 
15 — - OP wor! = ! ; : 002 714 (root 


500 2350 - ; 9009 7 2 
— x A 5111 00 +. Thy 6 2116012 H 111 6 
2)27,625 . 
13,8125 oN 0 gÞ 29 (5971) Gn 3% 7 5 2 2 6 
gelb 9/3 wigs! 


* e to mw?” | | 
oy 599 ik bas 130 Sc. Anon 74 3 0 IU 72 


3 Anſwer 13 feet, 9 inches, 90. 


= \ 4 
= 
* 
— * 
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2 riangular keld, whoſe | 


d perpendicular 2 — — 
) bt 57 28 i 529820 .. - 
; 23 
42 Ty ad nl Mee Oe 7 19! 
; Ander $8664, 7 poles, , % 1 e , wo 
310 1 lun >42qz29 bus. & 1 
Note. The reaſon of pointing off 5 figures to dhe rights is the 
$ ſame as dividing by 400900, the number of ſquare linke! 8 Acre 
Prob. 3. To find the area of a triangle, whoſe three ſeventy are x given. 

; RULE, From half the ſum of the three ſides, ſubtraQ each fide . © 
3 ſeverally ; mulyply the half ſum, andthe three remainders continually 
1 together, and the ſquare rodt of the product will GEE of the 
| triangle. d 25 1 3 .cfion 5 74 I Sete. er vita! 

; I. 1. What! is the area of un N three ſides n 12. 
2 18, 5 24 feet reſpectively? Ye 1 vibe 4108 
T, ee 21 9 {1 CELL od (ul. 1 27 878 2411 50 II. oh þ 
24 5915 4 20 lin Hobo iq 3 U:; ed do 
36 Je 11Y54- Sum . © 29 8918 475 Firſt difference, AN 
27 27 Half ſum * 7321 Or - pas; | 16102ib&1q Das * 
| | 5 10 _ de 
; | Ur 
ay 9 Send dif ne rd diff. 
7 41. 


25 E. 2. Relitred 4 area of a 
— — — "whoſe three ſides meas 
ed lied 20 * area ſure 50, 60, and 70? 


Ann >bs 818 


ies 
ab 204) 935 > reli i 
: 816... * 8 ' 2018311 A it 21013 1 5024 The chree 
802 2085) 11906 fog gon — «+ bo=g0,7 remain- 
10429 {+ — « SF: 3 70220 ders. 
got 20907) £47500 3 — 90 N 40 X X 30 X 20 = 


AL * 


130749 2150000. * v 2160000 = = 
3 7 2451 Remains 3 14 9.69 8 
[42 


— 8 — —- Rn 


3 7 Brob. 4. To find\theyares:ofe a eber. 
RULE. Multiply the diagonal by the ſum of the. Shs ms 


lars falling 183 it from the ewe angles, and half che ER will 
be the area. | | 


* 


* — 


1 * s p10 9 0 
E. 1. What is the area of a trapezium yhaſe di al js 40, and 
the two perpendicnlars 2g and > feety e 
vo abi od 10 mu} 10 ,1919MiT9q 210 - — 1.1719 
— 


Led 10 9uo avugs {191099 93 my . 4 s Usd 


21 Sum of the | licul. 


* 5 Dl 
5 KR, 3 1 


quare 70 bree mn 
102 feet, and perpendiculars 30 648625 


30 199k 27 
4 


54 Sum of the perpendicular / 
— WITT dvr .no25 


10 £978 111 21 18 
2,0 2 „bil Sof dog 


. 
— - 


ei 181024119071 KPWAs 2% 50. t 181451009079 
14 
25 * 
or 31917172 veel 
me N 151 13481755 UzH . 0 
erat | I 7 ' 
1s[02ib020124Aafiver n = oe 


Proti?'$:" 2 flat the area of any irregular polygon, 9979 


RULE. Divide it into triangles, in the mannet SH 
convenient; then the ſum of the areas of thoſe triang = alculated by, 


prohlem Ay tera polygon." ok 


1 2 14 211 Vi „ E IUA 
— 1 What 16 t 10 ea of an 7 reegular olyq on, . e/two | 
_ web 49 ad, et, 97 hree perpet Wied 1. O d f 
245 > 01 — * 3 Wie 4 fiiw 11 f 1816 14 * : * * * 15 Pha 295 Ve on ay ] 
I 39 Hog; 33 I dle 1 


1 y | F 27 „ 1 
ll 
n 
5 
1 ** p 
72 911 Te (9) 7 ACS 
DEE CITIES 
900, 4 


1 686 Area, bettet 


Fon 


273 Arex pf che rrian . wo 
Anf, 959 Ara of the on“ © | anyp0 
1 5 , erer: 4. C mug p oh; | 
78 52 96 8. Peer ee 2 1. 122223 

G a © ma = 18 
„„ ae Prob 


= 2 = = 


w wel | 
— — —— — 


> J © IT Eaſe 


—— — 3— — F 


. 


22 


9 5 Frantic! : Ty ndW 29 
ib Strong, mux5q873 5 10 £575 5113 21 » 23 
2 * Kren to nd th T166) of tao gl nahes ow 50 
RULE. Multi hole perimeter, or ſum of the ſid by 
half a perpendicular, let. m the center, upon one of the fides, 
and the pr will be tl 5 [n>ibn>qr5g 282 to mu 19 
EA hat is gie area of the re ' 
h&agon, whoſe” fide 8, is 20 feet, az | 


Pace 6. fect ? ? „ 
2 4 


— 


120 Perimeter 


A: % Sn Helf-perpendiculas- bre AK p 


n q35q bas 11801 
feet, 


Knhber”gbo Square f 
Wit uche ten fa 


„ 


pentagon, whoſe fide is 14,6 feet, 3 An 


8 
x 


What is the area of 
gon, whoſe ſide is 9,5, 


and perpendicular 12, 64 feet? and perpendicular 12? 
14,0 9.5 
FP | Boo ol 8 
73,0 Perimeter \ 
6.32 Half perpendicular 15.0 Perimeter . 
1400 bier aop $e 6. Half perpendicular 
4380 nog WM vat ads V D 388 456.9 gegen 
[ 
46366 Square feet, anſwer. 2 2 ee d 2 - 
| 3 ,29[n4 ic 515 9413 1G i 11 * 
Nek: f. 7. b ud he erenaf 4 regia Mö bela de hx at? 
1 Multiply the ſquare of the {id e of the „by the 
multiplier” ſtanding o ppofi e to LA, fa in The fol! wang 1 
the product will be the der 7 4 11 0 ou multiply the ſide f n 
polygon, by the tabular . . wall | give the radius of the 
inſcribed circle of ſuch polygon. 5 
— . 1 3 B L E. 2 
© & [Angle at the Petpcadi- We 
| by 2 4. No.of \, center. culars. in 
— — — r — 4... 
Trigof or 1 — \ : TEE: 
ter 3 [120%,0* o” o, 2886751 0,4330187 
Tetr 22 4 go 0 o 10,5000000| 1,0000000 
Pentagon „ 819442204574 
Hexagon 5 60 O 0 Ee: 98514 8 , 2,3980762 
Heptagon No * 57 25 42 1,0382600 | 3, 0339324 
en | 84 0 as 14897402 £482 $427 2 
Nouagon 91 40 O o 1.373739 J 6,1818241 
Decagon 10 36 o o 1,5388418 7,6942087 
Undecagon 1132 43 38x45! 102544 9,3056412 
Duodecagon 12 | 30 © © [1,566026 | 11,1961524 | 
pd 


* 
* 


E. 1. 


"0 
by — * 
« ht” f 
* 1 1" 
* 


494 e ge 9 0 

—_—_— Whit i the ares e rs i ; 12 
10 K 10 100 your "of 40 f 2 1.740 ry * 1461 Fo 
724308 „H: 21 H Ag. 1 -T15 s 10 1h e 
nie od .5151 1661 10 1 1% 22d 1 


r. e 1 ei 5a» nfver 17. 0477400 the anda”. 
E. 2. ' 'Requirkl the tet and radius of thi inſcribed circle” yi 4 


hexagon, whole fide is 20 ? 
Firlt 20 c 20  2,3980762 = 1039,23 the _—_— 
er 866025 20 = 17,32 the radius of the inforibed . 


Wir i ide ares of an octagon whoſe ſide ãs 10 
de ro = 100 ſquare of the fide, c 


Then 48284378; X 100 = 482,842 2 the ares. 
J 07 
Prob. S. The diameter of à circle being given, to find 
the cirtum ference being given, to find the ditmeter. 


RULE 1. As 7 is to 22, ſo is the diameter to the circumference, 
As as 22 bs to 7, ſo 1 is. the circumference to the . 


bas t 8 1105 
Diib 014 51%. 1 1217975 1064376 5d 30 
T. I. "RT diameter ofa 8 By - WT: 50 lte ina ann od 

be 7, what is the circumference; — ͤ 

is D ae l d 2s : 2 

7 OLA 3:.! 


; f —7 
: 9 SO LA" HY 91! : 
Anſwer 22 per: wle. 


7 * Tf the circunifers erence of a” 


Sil; 
circle 1 22, What is the Hametex ? © 


TY .-** 


nnn 


8 10 


7 | . 
112 ad: 21 18 22) 1547 Anſ. 10 482 . : 7 
I54 174 A -* $2051910%; 
"IO Nr — 
> at — — 
(103: 4 'S © i id the , 5 
Z. 3. IF che Azad of a cirele be 4, what is the cireumference ! 
Miu 02002 3d e 1765 ite pi spa 1 
4 f stb 261 <4 150. 
Fc: t 114 I 7088, 00 , l 
— _ 
| Anſwer 1 2957 He circumference. 
JS; 
9 


E. 4. If che circumference of a Gade 12457» what is the di- 
ance? Ns g27 : 7 :: me | 


3 22) rd nn =4 nearly the diam. 


RULE 


OP re LS. 295 


| uud 18 9.38 10 is the diameter to the circumfe- 
ö 2245 %s 25 ga 2 113, 10.15 t pk feige toe e Er 
. bates of a cir- E. 2. What i is the diameter 
cle be 5 feet, hat is the eircum- cx that circle; whole circum- 
fn 


W £ * * . . 
ference N on 1 06} ed en ence is 15,7 ? 


| A- 54550 X5& 10 wiber bu 67 143.8 815.0 I 


v OL n AL Avr nos 9734 


113) 1775t 55.70 Feet, the = 9g 388 d Tos Thil 
eig bodbAJai Ife geg: f. 01 — 05499020008, nies A 


* o64B9b0 io dr nn 3355017740699 5, nears 


565 224. 313 10 pl F429. JM = Ol (ly.the diam. 
800 * $i Oh 900 3541 SS tun 
: 2 beer? AP I <\v$>-8 s. = mY e doit 
= * « ln 3 5 
959 1 a A+ + 44 44.4 2 © 0 0 ON 22 28 x 1 JA 


RULE z. Multiply the diameter by 3.1416, and the produli will 
be the circumference,” Or, divide the r by. 3,410, at and 
the quotient ill be the diameter. 


1 297 2005 21 wt url vw 3d 
Ex HH ks diameter of a circle be 10, ts is the circumference ? 
- 3,1450 a N . 
| Anſwer 31,416 = the circumference. 
WE. 191 15 $1 
Wy 2. ER! * — of a cixele be 31,416, what 1 che dia- 
x metex.? 3,1410)3 1,4160(10 = the Ciaineter, 22 * 
* 3#416 5 n dr 
_ 1 g . 6 
If the dia meter of a cirdle be 100, inches, what is the cir- 
g! 2 | 3,1416 
100 
4 W 214416 the circumference. 


E. 4. The ads of the earth is known to be 2 $020 ile, 
what is the diameter ? 


3,1416) 23020, 9900{7964 Miles, the diameter. 


219912 
B 87 r 


— 
u- 6 5013 21 36d yy CI $7 "201360 + 214919 17fk 1h 8-2 58 
f AE en 
"1258040 1 
1. " 711659 K = 00225 4 * 22 


2976 
LE 1 Prob. 


11 


296  MENSURATION _ 
8 eee 581 2 i 
Prob. g. ons of a, nhl. 
RULES. 1. Multiply Bat e circurtftieice by half the dane 
ter, and the product will He the ire. 
8 Multiply the ſduare dhe diameter by „7834, the product will 
e area. 
3. * the ſquare of the eitcemſerence by ,07957 4, the pro- 
is the area, 


4: Multiply the ſquare of the ferki-diameter dy 3,746, the produd 


will be the area. 
5. Multiply the dern the diameter, and a * part of 
e dn + 


a | be the qrea. * 


Note. 3 5 1616, a1 are areas of circles; a are 
1 and 2, and, 9795 M., is the area of a cirele, - whiofe circumference i; 
8, likewiſe, Weng 1, 73939, are 2 of the diameters of circle, 
whoſe areas are $55; and 1, and 1, 12831 is yr roger Te of a cel 
whoſe area ig to e 


wil What 5 is the area of a circle, whoſe diameter is 100 inches 

— cireumference 314,16 ? 
By rule 2, 100 Or thus, by rule 4 , 50 X 30 2500. The 
100 \f 3-1416 K 2500 = 7834, tha Ser, a4 befor 


10000 


30 = Half diameter 
Anſwer 7854-00. Area, aubefore,, | 


E. 2. What is the area of a circle, whoſe diameter is 17, and cite 


cumfercnce 53-4072 inches? 
y rule 1, 2)53,4072 


. , 
Anſwer 7834 area. 15708 = Half circumference 


"26,7030 = Half circumference | 
8,5 — Half . 

1335150 1 

2196288 4.034 ($3 


Anſwer 226,98060 Inches. — 
E. 3z. What is the area of a cinele whoſe diameter . rr 
' By rule 2, 78 
| Wins = Square of the diser 2 i 


— — — — — > 
— —— + - 2 


| Anſwer 7,0686 — J Feet, o inches, 9 p. 4 
Z. 4. If che diameter of a cixcle be 4 inches, what is che aca? 
By rule 2, 7654 _ 
Square of the diameter 


Anſwer 12,5604 Inches. 


1 


Z. 5+ 


B. 


ha 


PF,SUPELREICIES. 27 
E. 3. What is the area of a * whoſe diameter is 4. and 


Anil, 5564 meh cg.? we 7 $5. - 
audit t Ved xs le de d 7 4 


TS 
Greet. din tw — 7 


ote. — ee . when dean 
rh ihe circumfetetice and area are equal "itz 421. $21 0 


rar 6: ben Ae g . 


RULE 1. From 8 times the chord half tl the 2 lubtract the 
chordaot the wle arch. enn the tere will be the 
; kagriv of rhe acl mcasly:. e tf bs : 

ic 225120044") 6! i : 


7 e t. Ekezchord of the TNT A 810 60. me * verſed * 
D B of half the arch is 10.37 whats the length of the arch A BG? 


. 24 e. re. 1 oi "Ta 
30,” pp "3. Sh £ 7 hp HB . a 
- es = Sqareat DC, ge bEA a 
_ 10% ef FES 4. yy 


1 000;00000000(3 I — 4 chord off 


Aa the arch. 
apa | = GD FTP Ks PA” 
61) 1082 32,9816 * 


61 — | 
Ad i; A ET eln 


626)ggoo 3)192,9816 
| 9736 ——— 211119 6 10.8378 211-2: 168 oe 2 A 
— 64,3272 = Length of che arch required, anſwer. 
6322) 14400 ve 8 $790he2ſs 1 ei 


1 
* 


1 n. * 
63242) 17560 
126484 "xa 
63244) 4911600 
4427129 re | * 5 
S en £497 | 
E. 2. The chord of the —— arch 1548. and the. verſed line of 
half the arch is is the length of the arch ? 


half the b * 4 4 X.24 26 5.9 3 and. 79 = = 30 S chord of 


Thea BS robs by at 


n "07" PEE 
1 4 : n. 3. 


- 


298 MEN$PRATIONOY 


E. 3. The chegd pf the bee Nis, 50, S adh herd af half 
the arch is 3% 0 what 3s the 55 other? brad i be „0. 
W. FONT Ius 9111 10. 16l19ibmnquaq 


ee 40 1 utrihb-ise === 8 
244,8 vid dots oi 1H — — 8 
— 50,8 ode 
brot.) 7 37194, 9 ol 
Pg ee Anſwer 64,6 length of the arch. 2 


Prob. 11. Tofind the area of a ſeftor, or that bart of a circle whic Aae 

ee 9.4 6 

by any two radii, and their included arch. * 

RULE. Multiply the radius by half the archlef th&ſeAgr, found 

by the laſt problem, and the product will be the area, ox ſuperficial 
ode InSmy9t s 0 91 91 3 


content, 1 1 eLiFu19 21 351 


Note. A ſeRot ray be either lefs or greater" chap g femi-tircle. 
| * 110 % 1b 


l 11 "1 


129 +, 


L „ nr 
O 


and the lengt the arch G B 
21,5 req. the area of the ſedtor ? 
2)21,5 C 2821 
9222 


10,75 = Half che arch 
$59 +514 .= 2220,07 


* 


5375 


2150 en 34t to Iv 

Anſw. 268,75 the hren. to 100r N18up} 0 DBR 1 404 
| - v2eupt 201 yiqulum bas gdgiod eg 57% p 263 03 309m 
E. 2. What is the area of a ſector, whoſe radius is 45, aud the 


; length of the arch 492! # 211 bbs bovgot flat rd $0 16 OL „ 
: Nb 3/129 1 9949 N tc - Ts h31ibg:t im Hat I 111307 


— — — 
isdn bus o Hf he ch. 


7: bo. 0g ok 


Ion x - | i TL 
14225 91 
980 01 


Ae * 8 16d 1 '3i£0pe 001 
Prob. 12. To fins the 1 of'© ſegment of a circle. (See 6g. 10 prob. fl.) 
RULE 1. Find the area, of A ſector, having the lamp anch with the 
ſegment, by the laſt problem- Ty 
2. Find the area of th& tHangle formed by the chord of: qe. {eg- 
ment, and the radii of the ſector. * 


3. The ſum, or En of theſe ares, according as 4heJegment 
is greater or leſs than a ſe L ircle, will be the area requirt@ 182 


Note. If the ſegment is greater than a ſemi- circle, ihł ea of the 
triangle muſt be added to that of the ſector, and the product willdbe'the 
area of the ſegmem. | TIS 

wg „ WM 


* 


„ 299 


AI b. zan be er ee rele, d be e the arch line 

45,6, and the chord upon I icht 18 fol med 30, 3, and the 

perpendicular of the triangle 16,9 btn is the area of the ſegment ? 
24,5 Semi- diameter 


22,0 $ = Half the arch line , PRYT 


1960 e E. 
490 o Forte 3095 Chord 

490 18 24 io digt 9,p0 „8-1 $.1 = Half perpendicular 
8,60 f the ſector | e 

205 falls 7 ene . 2440 0 . 


317. 1422 ofthe agu Anl. ee 3 triangle. 


"LID 11 Das 9 dονν,j U 


What is the area of a 11 whoſe radius is 11 564, arch 
a 48. u rebf . upon which hg triangle is formed vo, 5, and the 


— lH = 27,0 


279 6 Area of the fedtor 56,6825 —= Area of he triangle 
= 3 | 
Anſ. = 5 Area of the ſegment, 00 


RULE 2. Firſt, add the ſquare of half che chord of the ſeg- 
ment to the ſquare of its height, and multiply the ſquare root of the 
ſum by 4 j CULDEL on . 5921 8 10 5315 Tok : JE. 1 

2. To g of the number laſt found, add the whole chord of the ſeg- 
* ment, this ſum multiplied by 2 of the height, will give the area. 


E. 1. If the chord of a ſeg ment be 20, and its I or verſed 
line 5, what is the area of the ſegment P _ 
10 11,18 
10 0%, 4 


100 Square of half chord . e 
25 Squ of the hei h 
WIEN bz . worth e 


e dd vnivid 108 pigs 31. | 
- 0 900 
29 5 15 Tl Vo TOO ly , 17072 
„ are adigdaady, ner 1 gc height 
vm Au — 103390 "A J " 
221 499 , p97 * 0 e 5 8 877 Ates of che ſegment. 
ph co 810% 31 Iiir * E A 193 SITY <1 IIIA | 3 
2228) 17900 x13 hat 10% hne 00108 02.428 
17824 
7 


perpendicula e triangle 5,53 ? 
11,64 Radius 23 e cal | 
24 Halt arch line 1 2 5 chibrd1 | 
"66. Fan yy, d — 5 0 836 9 
7 D S 6 13803 ders! 
1 


: 


e Sp + 0 
ibo 19228. 7g 3 47 Bk 1. 22 * RW eat þ2 4 1 


ULE:: Aaltip 9 5 
ply that 2 _ 


2 oval; 1 vf el et 18 80 


E. 1. What 


3 


„1 %lus . e072 þe 90h 


5 7 | 
RI rn \9 md . 


20 g1dniod Ty e916! 120 Na: 51 


111380 £91k 2 4 
7816 * 


gl ory lodr2q 


1% 
Anfwer 1458. ALE, Ln, 


E. 2. If 


erſe diameter by the cohjugate, then 
1324» this laſt product ITY area of 


the geen of an ellipſis, whoſe canes Jima T 
» | N 


1. 27 
ds 0 110 


q" * vr er 6 WW 1 1 
134 4c Sure 2 111 bur 1 it (} 2151 i! 


04.2 

Z. 3. Whatzis the area of 
an ellipſis, who ateſt diame- 
ter is 100, and leuſt dialffeter 70? 


17854 d6 390-2670 258497 +3, 


- area. . 


, 


Ho1651y 10 ol lodrogyi at 40 i. WiN 2 4 
© 16822 10 Ig l dibnequag 54 bur Gg zi rm. 


b 
| Anſwer 142,9984 the area,. | ; | 


< * - " Pzokb 14. To find 


the area of 4 parabola, 


RULE. Multiply the baſe, or greateſt . 85 * height, or 
— and 5 of the Py wall be the area. 


What is J Pe 
BA” WR ine 8 1 25 44. as vine 24 511 


= the baſe, or greateſt ſans 
1. SB ee 


* 229795 b „ 0 eolgus 997 %,. 


bum Mid odolg 10 791q" n 
g agi W. 5915 3015 el 1091301 þ 


210A 
701 law 


o 95 wh 


10 na d vi or: 
1 $027 WE wih Suben ic 


198 1 A 3s 0 . *Ias „0. 3 1 3 
| 5 c Gt ; 1 0 5 204 CERT aſt 


721. 


fait 


* 


14 


_ 


thi rodut divide by 720 ;- t 


Oo NR FUE IEs. got 


E. 2. What is the arga abol ole bal 2 . 
nate is 24, and The Nh Se phoſ+ baſe pr greateſt ordic 


f „5 ale on” r "1b b HW 3+ „che abſeiſf is 05 
Jo 218 75 * Aga 38575 L © greappſh,gedinate, or 


275; what 1s the area? 
T 3.3m 1991a811 3lody Uqills gs 12 


3 7 
Anſwer ,- 


i area. J 1406,4 583, the ; — aber. 


E. 15 What i is ©" aren os an hyperbola, what tae; ar create 
ordinate O 13 24, and the abſcifla ar height X, 10? 


te 53d - ad. 5} 


1538 nme, bas Os d gie as 
240 


jo £216 301 eig 4 1 
-»msib israel as 
207 1939 Mae nus 001 21 15: 


8 2 1 N 


— 8185 58: 


Z. 2. Required the area of an hyperbola, . A f 
ordinate, is 36, and the 9 height, or abſeitſap 12 ? 


£ 8 1786 bd: Re 9. pf 1 
WR a da 9 df dor 


10 1g 505 * 1 2 * 2160 51 10 980 oft Van! 9174 
Ane a — D1b 034 + > To $ b 


Note, 2 is only ap approximation „ buy wilt eve wry 
mon parpo ſee. A 


well for c | 
' 215aib10 AS16913 to les 


the area of @ ſpherical vil. 

the 4hree angles, ſubtra@; 350 degrees; 
ole ſphere, or globe, by the remainder, 

quotient is the area N triangle. 


prob 5. To 


LE. Froty the ſum 
muſtiply the ſupexficies of the 


E. 1, Suppall he angle u A= 36% at B 1489; — 329, and 
y 7 of the globe 29 what . hb res of the a © 
b 


got MENSURAITION 


Firſt $6 44148 4-32 = 216 
And 216 — 180 = 36 
— 9 e 9223 


(ſphere 
2 
| 25958 R 
2 | 
19 a | 
120) 95112(1 132; [—areaof 
720 {the triangle 
= mn oy idw 2oibod bil Us lea * 
146. ; Ai N 
1512 Nuss » \s habe dan SY — \ . 
Nr * 1440 bus obi 0107 sd Notte No Shi as 
— «y11b- lo! \ 'l 
720 | 


oy a3 2 Ji 2. 21 1d, 
— | 


| «ir | By th thrs you may find the number of miles or acre; 
| 9 in the whole, or any part of the ſurface of the globe. 


Prob, 17. Fo find the areas of lunes, or the ſpaces included betwegn the inter. 
Elling arches of two eccentric circles, See plate 1, fig. 31. 
RULE. Find the areas of the two ſegments from 8422 the lune is 
formed, and their difference will be the area required. 
EXAMPLE, Suppoſe the length of the chord A 0 is 40, the 
keight EF 10. an ED 4; - what is the area of the lune AFCD A? 
Firſt 400 = Square of z AC. Again 400 = Square of 4 AC 


+ 2002 Square of EF 16 = Square of KD 
500 Then / 300 22,365 4¹⁰ And 74¹6 
| 20,396 
22,36 U | 4 24 
4 —— T4 
— — 5 | 3 81. 84 Tr — — 
3) 89,44 1 27.1 el 
— — . h Tv 94 1521 , 
20,31 & 5 won tie Þ+ 49 L 22 
0 67. ig i ener 
. a I . x of the height 
ö 69.57 421 x Fs bete. 403104, ' 3441 1. VL 
— =& : 75 03440395 e Area of ihe Egmen 
279,24 = 2 the ſegment 07,5104 = 
0 A. a *. r don ä A. 


5 2 9 Ann 7; *G : _ qt [7 EN 
„ 1.151441 eee N dns 
 Apfer . 171 7296 the area of the 1 ed. 4 121 


= 896334 * xvit. 


— 


II. 


aorta ul N | 3 


| + 013= 82+ 3þ1+0ghil 

| 07 = 081 — 012 bak 
LENS U R' A A PII QINwdT 
* 


"979 (qt) 


A 53281 
er 
r fn. $, ES 
Yoeme=1,2p1)211;0 (ogy 
NW 9 Bnet ay) Gay: = 
ern ho id meaſure all folid bodies, which eon of 
. breadii.and thickneſs. ye 
— 2 'To find the fun of @ de.. r 
dien the fide of the f ube into itſelf, and at brodud 
the de, and it will give he ſolidity. 784 
| 27 
Z. 1. aB ol the cube is 6,5, what is the — 4 7 
6,5 —— — 
s 10 2 lim IM N d bad 1 Nut VOY ofSldozgqertl 1 0 | 
»doly 29890 De: 0 + »d1 To Hg yas Pen oft n 
0 = 
ng RR | wand N 49 o dn dn bn Ne 914 


© . , A e an any von N 11s , 


nul =4 wr” 2 | 21112129} on ati to $515 »d3 bail 


21 iupot gts td BEAM. vo 


[* eOþ 21 2 {1 10 diane 4 510 i) F.191 A 
r 6 8 ors 26 va 37 THINS 


ate 54.625 the ſolidity. cb N 2 od | 
T 1c Up. = 01 Jr my — 
E. 2. The ade of a cube 1 In Ao © — Knee 
12 inches, What! is the ſoli lity ? 4 Tn _ * as ©. 
12 . | 430 | 09,22 
85 3 K 
144 NS — bt. ele. 
my SPY 231125 — — 
3 1 46225 . r2,pL 
Anſwer. 1728 inches. 0 92450 op- 


er 1 Anſw. 9938, 37 5 the ie 
Note. If the anſwer be id inches, you did by. W 88 ( (h. 


ſolid i chez i in a foot) them into feet. 
19My9l 501 0 $57 role, tet asm H logorA — tl 


4 0.9 Apmb. a. 7 find the ſolidity. Mn pdrallelopipedon. | 
RULE. Multiply the length by the breadtf, End that product 
again by the depth or altitude, and it will gi the doitiry. 
- *. botiwpss 5060 „dt Yo 81 of Joer 171 n. 
Ded o moldong td baud? "4 1497 edle Yo hut 2ffT » 
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E. 1. Required the 


MENSURATION 


ty of the 3 whoſe length 
is 57 feet, breadth 24. uit 


57 Length 
24 Breadth 
228 
114 
1368 
8 


* 
14 WP WHY YG 
each,“ ' 
. 


Aaſo. Tog44 the folidity, & 


E. 2. The length of a paral- 
lelopipedon is 12 feet, and each 
_ fide of its ſquare baſe 1 foot 6 
Inches what is the ſolidity ? 

r 12 Length 
1,5 Breadth 
12 


3 


WE CF CI —__ 3 


* 
7 ee . bon 


Ankw, $7,00 80 Feet, the ſalidity. 
1 
"i 


er 


k. 3. What is the ſolid « 
tent of a block of marble, wt 8 
length is 8 feet, breadth 4; 
depth 24 _ ? ; 7 

N 


Anfo, 80,0 Feet the ſolidity, 


= Prob. 3. To find the ſolidity of 6 4 fin. 


RULE. Multi 


product will be the 
3H 

whoſe length is 54 * 
ſides 11 feet? ' 


ity. 


11 A of the baſe. 


© 54 l 


/ „ 7 
WE * 


Anſwer 6594 JS... the Oy 


5 Note. 


of each ſide and end 
together, will give the whole ſurface. 


— 


What is the ſolidity of a ſquare priſm, 
and each of the equal 


To find the convex e 
rallelopipedon, or priſm, ou muſt find the area 
pa pipe pri ubich | 


the area of the baſe into the height, and the 


*; 


k 9 
- ASE, 8 


g 
* 
* 
E. 7. 


"OF 8 rt v8. 895 
| 1008 SS, 254140 2545144, a 10 yarbalct 591 hat iwm pw f 


E. 2. What 3 is — —. ot ti rergulkr pine er of the 


; | ” Fre 12 

Note. an. breadth, r 

depth, &c. is taken in inches, 7! 
and the length in feet, you | 
rea of wy. baſe” 


mult divide by 144 (the 
ſquare ine es in a foot) for 


201 34 
the anſwer, as in this ex- kre 


ampleq aff; f e, t 144)g60(6.6= 6 ber {inches ate. 


09 dt 10 Bold 6 1 ; 2 241 $i at ds 114015 
+þ bei 195} 8 1 4 ur * 665 275 18 pt % to S. 
11231 | #4 864 ($4161) 201 st tivity + £34034 f | 
d 9 | inet 
> , 4 nA 24k 
: | ad 


K.: 3. What is the faliduy of a priſm, whole baſe is a hexagon, ſup- 
bobo each of the e . ſides to be 12 inches, the perpendicular from 
the center to one of the ſides 10, 5, and the lag f * 0 53 


inches? | 
12 R 
6 0 
72 = Perimeter 
5,25 = x Perpendicular 4 
— 1 3 
360 „ 
144 
360 
5 00 Ares of the baſe 
$3 = Length 
2054 
we. 


Au. 20034 the aud. ; 


5 by Prob, 4. "To find the, ſolidity of a liner 


Mul th | 
* . An — pro- 


. R T ; i E. 1. 


306 MENSURATION 


E. 1. What is the ſolidity of a cylinder, 
the diameter of whoſe baſe is 3 feet, and 
length 53 ? | 

7854 
9 = Square of the baſe 


— — — — 


7,0686 = Arca of the baſc 
53 


212058 
_ $34430 


37356358 


E. 2. What is the ſolidity of a cylinder, 
whoſe height 1 is b feet, and diameter of the end 
feet? Firſt 7854 X 2 X 2 Q3, 1416, the 
area of the baſe. 3,1410 & 62 18, 8496, 
the ſolidity. | 


Note. To find the convex ſurſace of a cylinder, multiply the pe- 
riphery of the end by the 2 of the eylinder, the product will be 


the convex ſurface. 


EXAMPLE. What is the convex ſurſace of a ee whole 
length i is 53 * and the diameter of its baſe 3 feet ? 


3,1416 
— 
9.4248 = —.— of the baſe. 
5 22 = Length 
15 "282744 
& 421240 


* Anſwer 499,5144 -onvex furface, _ 


rech 5. 7 fd the A of « cous or e, 


RULE. Multiply the area of the baſe os I of T7 height, and 


the product will be the ſolidiiy. 


K. 1. WI z, the folidity of a cone, whoſe diameter 4 ihe baſe 


1s 10, — its altitude 60 ? 


EET (7354 
— = 100 = = Square of the diameter 
- — 


* 78,5400 = Area of the baſe | 
420 of the height 


ST I 7 the * 


07” 10.4.2: 
E. 2. What is the folidity of a cone, 
whoſe diameter is 25, and 1ts PRIUS 
height 76 5 n 


7854 | 
625 = Square of the diameter 


39270 
=> 73708 


47124 


5 - 490,97 50 = Ares of the baſe 
23 ˙ = = 4 of the height 


: ANT 


1472625 


Anſwer 12419.1 375 the ſolidity. 


3 I x; 1 


1441 10 14 My 


Z. 3. 8 the a of a hexago- 
nal pyramid, each of whoſe, equal ſides of 
its baſe verng 14, and e perpendicular | 
height 67 ? 


Or 1.8 
2,980) G62 = Tabular multiplier 
2 = — 7 the diameter 
f 25 : i 
155884572 8 
233826858 þ _— 
25980762 PESO. N47 8 
3 * tw of * baſe 
Height er 
” _ | +0 $9T#:2413..919 chai ; 
30553376112 yſib:io} 25 54:08 
3034777366584 9 19 411! [n} 9443 21 7 N 
Anſw. 11372, 6455528 che hdi. * 00 bande 2 


BY 
lb 5:1 10 dope = 001 


—_— —-- — % 


och to S = OOo 
faiod 5407 to x 39 


Rr 27 "162 ao 92 2. TV E. 4» 


308  MENSURATION 


E. 4. What is the ſolidity of a ſquare 
pyramid, each fide of whoſe baſe is 17, and 
the perpendicular height 65 ? 

iS 1 
17 


289 = Area of the haſe 
65 = Height 


1445 
1734 


| 3)18785 
A Anſwer 62617 the ſolidity, 


- "= * 


Note. To find the convex ſurface of a cone, 
or pyramid, multiply the circumference of the 
baſe or perimeter by the ſlant height, and half 
the product will be the ſurface required. 


E. 2 What is the ſurface of 
a ſquare pyramid, each of whoſe 
equal ſides is 17, and the flam 


E. 1. What is the convex ſur- 
face of a cone, whoſe baſe is 32 
feet in circumference, and ſlant 


fide 19 feet in length? _ . Jeight'6g? ©, | 
32 x 17 
10 + 
- 9320 65 
Anſwer 160 the convex ſurface, 272 - 
"BT | 408 


* - 


Auſw. 4352 che convex ſurface, 


Prob. 6. To find the folidiy of the fryſhim of 4 cone or 
. — 5c 4, 


RULE 1. For the fruſtum of a cone, divide the difference of the 
cubes of the diameters of the two ends, by the difference of the 
diameters; this quotient being multiplied by ,7854, and again by 
J Of the the height, will give the ſolidity. 


2. For the fruſtum of a pyramid: To the areas of the two ends 
of the fruſtum, add the ſquare root of their produQs ; this ſum being 
multiplied by 3 of the height, wil give the ſolidity. 


Z. 1. 


O F S O LI D 3. 30g 
E., 1. What is the content of the fruſtum of a cone, the dia- 


meter-of whoſe greater end D is 4 feet, that of the lefſer end d 
2 feet, and the perpendicular height D dug feet ? 


4 8 4 
4 2 2 
16 4 = Difference of D and d. 
4 2 
6 = Cube of B 8 = Cube of 4 
1 ; 
2)56 
28 
3 = of DA 
4 
7854 
84 
31416 
| 62832 | 
Anſwer 65,9736 the ſolidity. a 


k. 2. What is the content of the fruſtum of a cone,-18 feet 
high, the diameter of its ends being 10 and 6 feet? 


— 


10 6 
10 6 
100 720 
10 6 


1000 = Cube of the greater baſe 


216 | 
II. 17854 10 : 
4) 784 1176 | | 
Oy” — — — 
5 196 : 47124 4 = Difference of the ends 
0 6 SZ of the height 34978 5 6 
y Rs 854 
1176 17854 
ls Anſwer 923, 6304 = ſolidity required. 
s E. 3. What is the ſolidity of the fruſtum of a ſquare mid, 
one ſite of the greater end D being 8 inches, that of che leſſerend 4 
1. o inches, and the height 60 inches? | 


216 = Cubeof the leſſer baſe 


310 MENSURATION 


8 4 
8 4 
— = AreaD 30 26 Area d 
I 
| 384 
6 a 


1024 (32 = Square root of the products of 
the area of the two ends 


6s) 124 EY 
124 16 
112 


20 S of the height 


a 2240 the ſolidity. 
Z. 4. uĩred the ſolidity of the fruſtum of a hexagonal pyn- 
mid, the 44. 1 of whoſe greater end is 3 feet, and d of the leſſer end 
2 feet, and the height 6 Lr ? 
2,598 = Tabular multiplier 
4 = Square of 4 


10,392 = Area of the polygon 4. 


2, 598 — Tabular multiplier 


9 = Square of D Y 


23.382 = Arca of the polygon D. 
10,392 


46764 
210438 


12 2, 8 15,588 —= vare root of = de of th 
2 10 985744ʃ13•5 8 2 


— 1014 i "% 
11 
10,392 | 2 
15.588 ö: eorloni g pv in 
49.362 


oy 108) 2 
f 3 12850. 4488 1 01 legs 24 T3 3 ig" 33 br me wache, 
is + ns 2d 12 to mlitq s ikb-abdcoups Nn] 2 


| 31168) 2493446 ⁹⁰¹.̊οAnfwer Se == colin required 
. * 


„ Note. 


Note. 


OF $SOLI1D 8s. 13t 


Note, To find the convex ſurface of the fruſtum of a pyramid or 
tone, you muſt multiply the ſum of the perimeters or cireumfer- 
— ends, by . {lant height, and half the product will be 
the ſurface required. | | 

E. 1. How many ſquare feet are in the ſurface of a fruſtum of 


a ſquare pyramid, whoſe ſlant height is 10 feet, each fide of the greater 


baſe being 3 feet 4 inches, and cach fide of the leſs 2 feet 2 inches ? 


A. i E. 2. How many ſquare feet 
3 4 are in the ſurface of a fruſtum of 
2 2 a cone, Whoſe circumference of 
— its ends are 64 and 16 feet, and 
5 6 {lant fide 14 feet? 
4 — 
22 0 = Sumof perimeters 1＋ 
1 | 14 
2) 220 2) 1120 


Anſw. 110 Feet, the content. Anſwer 360 Feet the content. 


Prob. 7. To find the ſolidity.. of a cuneus or wedge, 


RULE. Multiply the ſum of twice the length of the baſe, and the 
length of the edge, by the product of the height of the wedge, and the 
breadth of the baſe, and g of the laſt product will be the ſolidity. 

E. 1. What is the ſolidity of a wedge, whoſe baſe is 4 inches 
long, and 2 inches broad ; the length of the edge being 3 inches, 
and the perpendicular height 8 inches? | 


2 / 


8 = Twice the length of the baſe L. 
Z = Length of the edge ! 


11 = Sum. 


8 — Height of the wedge h, 
2 = Breadth of the wedge B 


16 = Product 
3 


60 | | 
Anſwer 29-3-inches the ſolidity. 


When. the length of the baſe is equal to chat of the edge, the 
wedge — equal to half a priſm of the ſame baſe and al- 
utude, and may be meaſured by the following 3 hs 


MENSUIjATION 


05 eee. phage) Lag altitude of 


olidaty, 411 as] *1 1g 
is e eee baſa mea- 


Fl 15 feet by N and eee height 6 feet ? 
9 dy e 80 W ee + 4,7 4. tort 
| Id = Area of the baſe 


| — | 1 
e £1: t ati; 41 Af beeltitude 1 Kante TA | 


JTAG 3431 ty Hind ty 


104 26 Auer 968 Peet che ſolidity- 225 


obe 8. "Sn . ſolidity of Ui! 


RULE. To the ſum of the areas of the t 1wo'en(s, add four 
times the area of a ſection paralleb to, and 6 dll Kae from both 


ends, and this laſt ſum multiplied by 4 of the PRE give 


the ſolidity. 
EXAMMASE Ii How many ſolid feet are there in a tree whoſe 
angles, che leng th and breadth of the greater end me- 
inches by 8, a dhe lefſer end 8 inches by 6; and the 
EY f "4211 8 — * Aeta, 


I ung tel gde $4 
; * 4 . Tx 45> dt 1 1 1 F f 
©. E greater B. 2 = er e 0 © 
N 6 Fs 1.3 
——— 2 
1 N= 41 BÞ | 


10 = length of the middle 7 — breadth_of _the middle 
7 rectangle. Ge, reclangle. OY »v\ak 


— 
— * 


20 
— 
0 
1 


adv 2:54 4. 74 "= — bu | 
280 = 4 times the area of. the middle r rec- 
af 96 | tangle. - "a 
48 - , bas; 
24 
E 


36458» La 3s 0 
. ! of bY length. an | 
— * l 
440 —— 
| ggg ts, lid feet che anſwers 
6 
— —— * en 931 
8 7840, 1 ad >< SETS 
p 6912 # * 


8 
40 


e bie 60? Abe 3 


Note. 
of the lengths 


of t 


$OLVD Ss. 913 


OF 
The length of the middle rectangle is equal to half the ſum 


e rectangles of the two ends, and its breadth equal. 


to half the ſum of the * of thoſe reAapgles. 


— 6. phe ui nay. 


ſegment or zone of it. 


RULE. Multiply the circumference of the ſphere by its diameter 
or height of the part required, and the product will be the convex 


{urface. 


Note. 


The 


E. 1. What 
face of a globe, whoſe diameter D 
is 3 inches ! 


* "of a globe, whoſe diameter 


3,1416 
3 


9,4248 = Circumference 
3 = Diameter 


_ 28,27 44 the ſurface required. 


What i 


is g inches? 


1416 
DO = Circumference 


height of the whole ſphere is its diameter. 


is the convex ſur- 


is the convex fur- 


9 = Diameter 


Anſw. 2 54,4696 the ſurface. 


the what 


: 


— b _ 


\ 


7 


1 


— 
Außer 


If che diameter of the earth be 7964 i what is 
ſurface, ſuppoling it to be a perfect ſphere ? 


3.1416 


250 19.7084 = eee 


. 
'4 


— 
| | Se 
22317732 
1751379168 


* — — Wenn * 


eee eee, 


- 
- 


<<. A: 7 
Ni 8% 
= "A, 


Prob. 19, 


| 
l 
i 
. 


| nsURATION | 
3 4 1 1 * * xd 3 %o x 2 a 


ET Prob. «1 10. „ 27 fd Me hd / 4. , 1 


RULE. Multiply the cube of the diameter by 53236, and the 
product wil the ſolidity,” N 


Z. 1. Had many folid . are there in 2 globe, whoſe dia- 


meter is- nches.? 
= "\ ele 2169p) n F = == 
. 3 3 a . > 12 N A l sup — 15 
J . — : — — 
144 £ie 
| / 12 1 god e 1235 
7 — — 
| / 1728 = Cube of the dane. | 
| 15230 . 
— 10308 sri 
5184 10781 
3456 ene 
| 8640 Lebte 
| i Anfwer 904,7808 inches tlie ſolidity. / 2 In4 


E. 2. What is the ſolidity of the earth, CE * be 
dd [phargpab andrizergibmeter gb ils 2 15d VV - 5 2 
: 2 1dgion 236 72864 +1. 34 1939misib Stodw lo 

79094 


8 31856 | ; 4 2 T 
| 47784 — 
a ese 71676 | } Oþ 
. 008 55748 _ | | 5 
WT: d | Wm 
: 2254190 «4 51 521 10 S pH = of 
| ——-253301184 | 8 
= tler n i . A 
: 792 a* 
ie, ; — 
008 


505 119057344 = Cube of the diameter 


52 A 
"= % mo : Wink n pn vN 7 . 
AN 9 \v 7038774744 8 by \ K 2 014 


Sri t % iatbet ot 15258 5 lo met ad oT AU 


14 do ubs 1d 3 "on 10 0 T0 »43 o f bbs bn 
O10 al! ba bas Hat 5 8 * Dong! Hon mt 2181 tas öh 


Anſwer 2644809005 Jig tes ie fotiding! ciggs Hud | 


viollg t to möſſütf ai faba bildt od zi ssd 1 4 
wil 15 1 a 940 044 

heli N , He i Agel "of : 9 i) u 
RULE. To three times the Ig of the ili of its baſe, 
add the ſquare of its height ; N. r multiplied by the height, 
and the * again by „5236, * give the ſolidity. 


8 
= x. . 


In 


= 


PF +38 ent he” 313 
E. 1. The radius An of the baſe of the CE. of ABC, 
js 19 ech, a the height Aeg pech d hab js didi? 


od; Hur 45 br 1235mxib Ar 10 duo 24: Iii 4.10 JA 


14 6.4 A3Zibilod ly e bor 
ih 910! 17 313 * Af 71 ff 51s wot bilo} yas: N 4 
1 >”— 1 131958 
432 = times . _—_— 
$1 = = Square 0 6 
313 E TE 
6/4. air wy Bn 2 
ib za: to du! 2271 
E. es 
f 27702 46801 
13851 1818 
9234 Verte 
23085 ; RIOT 
Anſ. „ ee ant 208 f. hop n 
dd o 11 ynlogq 9091 Jo yubilot 2: I + 6d 2 


E. 2. What 1 io 
of whoſe diameter is 14 in 


of brof hb 
lake of de $1 * * 


| zor 
5 4 97818 
— 187 Fr ' 
49 | dro17 „235 
3 3 ALS: 8bo 
WY | gos, 347 0p £ 
147 | 314160 
25 = ere of e height — | 
172 Anf: 40.5000 ſolid inches. 
= = Height „ 
eke 
860 ö 
uni ad: lo 2021 ppettoei tte: 
Prob. 12. To find the lu ef 80 zone ef a ler. 
* F. *C 
RULE. To the ſum of tle fquatts of the radii of the two 


970 


ends, add 3 of the ſquare of theft io z or che breadth of the 
zone ; and this ſum multiplied by ” the 7a (hid. break th, and the pro- 


duct again by zi, i give Meere, pos 153wingd 
E. 1. What is the ſolid content of the Tralſum of the ff phere 
ABC ole \grea diam 15 ts, dia- 
meter D 55 10 Wa da ede n e he 8 255 
ed 214 Jo euibsr 381 1051 16150 »dz 29mis 501 01 4108 


183154 51 yd bailqulum $42 Lids 7 adgiod avi do 218upt vd bbs 
viibilot-ads ** lit e yd ag S050 dd bos 


4 


*M . SAUNA T1 

. tk 2 1 10 Wibilot adi ei N 2 7 
ws -D © 10 U 19191mMzib 21; bis eu 9 

| Nis = x the ſquare of the 


dif. of the ends 


* . =breadth or diſtance ak 
of me nds 4 


— 


Ned 8314 == poet 
nel n ace 


of the midd le ER U phere, 


whoſe top m C iameters are 1 3 feet 
of the zone EF 4 feet? 


„ions 1 DF.*, Wh \o Gag eu 


to. 21219m161h 1 J 2405 
1526 Bubonq 9 3 * flu . 7 
me "4 +144 [NE 


3 nn Fo 
1 th pr 
sl 9113 logs tor aid bng el ws l 


bn N þ1 .dorT 


99.992 oe k: "2p oF 
1,5708 "F" 
3145 E 
275240 K 1 Witt 
29660 LL: 0 
B 
t. | þL rea = AA 


e ſolid content of a parabolic tomid. 
area of the baſe by by half the altitude, 


be content. 
Required the ſalidity of a pndai cog; whoſe height 


. L- 


diameter Ni ©: 4 34? 299082 
133 * i 7 + 20 f. 
* 0 04.99 
136 > - 47124 066h0 
102 * 39270 cnog8g 
— 4 hag FLY 29000 
1156 = Square of the baſe, * 4 —— 
n | Acta qfahe bac 
2? 4 | 2 12 = & the height 


Anſwer 10895,0805 the ſolidity. EIN 


0 ob N 2 | 
eig 


„2. What is the ſolidity of the gagab 


| 50 whoſe whoſe h 
7 * inches, and the diameter D of ts (yireyla IG, 


271 to Teuptodr £ — og x ve 
ene fi to lib fig 12 25 


— — 1 


| 1 2 - RA 8 10 om gerdee 
be of the diameter 


J 
oo 
_ 


2, 0 1 of the 8 
518 


— — 
Auſw. 2809, 3646. Gs foligity. | 


Ec 
: 2991 } 11 >nog 51 Is 


Prob. 14. * the ſolidity of the fruftuhh — conoid. 


ply the fu of the ſquares ob oth e diameters of 
„ by height b 


n 


ke fruſpind, and tb e product again 


it wyll give the ſolidity. 
. > 
& ſoljdity of The: /pazaþolic ben A B CD, 
4 greater end 2 32, Ahat. of the lefler, 

eight cd 207 er.0e * 

Ore, 

\ O0zþrp 
1G op 
T | 00Jpr 
96 — 


1 e 2d) Io 2am 
= hei 3 55 
Agia Slodw bigger hei * J v 
32000 . 4 2 
3222 gebe. a 


97 N | 25 
Auſwer 1366000 ha avid of; ko Yeups = For) 


10 [ 42 l . 
vid 201 5 — gy 25 I a * 


vb ads 2080 0. 


e fot of mba 

, t 1s t u 0 

200 2 ter” We 195 7 1096 ; 5 56) c ie 
> Qt 21 Me ek : 16 ph 465164" 241; biis ” 

3927 


RULE. 3 ply 


to: re of the middle —_— by the 
length of the ſpindle, and 


product a 0 of. 12 „and it 
_= 1 che ſo] idi iy 74188 = Zach | 

. The 5 4777 patabolie ſpindle Vis CDI 0, and 
- middle diameter A B 17 ; what, is = * re 


— * 


17 PO 75 Er 
AB ſquare — 289 A ' £019 


ö „„ . „„ 


#floderen BE ent bb 9 0 B 1 463 tet ef 
2bud 5434680 0 ib od Or gte 9" 19975: abba of: boi! 


Anſw. 3691, 68960 che ſolidity. 
E. 2. The length of a parabolic ſpindle is 6 6 oo the 


middle * 2 feet ; what is the ſolidity? Ty 
2 | 4 ,41888 ay 
=: | 24 * 
— - Bformarh vibbim 9:1 to . » — - 6þ0? 
4= = Squartr of the dismettr 7 207552: þ — 25 þ 
= Lach 541 e $5019 20372z7 — — 807 
— þ 4 Anſwer 10,3315 the el. 


Prob. 16. To find the Ain of the middle finſtum of a parabaliy dx. 
RULE. Add 8 times beet 5k of the middle diameter, 3 times 


the ſquare of the leſs, Zach times the product of thoſe diameters 
into one. ſum ; then this fü“ being multiplied by the length, and 


re eke ban be folidity, 15 
/ 


Fw 


0 7 8 d reren 0 
17 4% FO TK; ** ple fo 55 Nee | rol 7 a 


t 7 a 42 of n 
40, and, the eb IR, N. Uh Y oj 


det. A 


8271þd Fan $9000 
72 £09041 / 115 N TY Lim, 


. 


4 72 0eo TFT : 77 
18 0 N 5 ; 
144 ——— % ; 7 . ' rf a» 
bil Goh 400 NI 9 83 & 4 FCA 
mn, Wir ; 0 
5184 Un WONT 1030 U N * l 8 
Y bogs wow iy > \ ein \ 3 U 1 do 


+13 v0 1510S 93 Wii © v1 TINT Cy AJUA 
| 'Y 4 
4x47? 5 zimes the o of. X's 91 bd In to a 205{ 


3 times fate; dy vi 
5 me 
e 4 times the product ET ary 50 1 


NS x Lengck r aw (vr A —_ Mibbies 55 
115584 . 51 
404344 n 
a 8 A. | p22 = 515upt AHA 
os = UI 
>. + „ "I or08 2: 
N. n Tg 
odęesd | 
o0g p06 
od ęoð 


E. 2. What is the bundle) of the middle fruſtum d parabolie 
ſpindle, the middle diameter "ki 16, the diameter dt the ends 
12, and the length go? 


| 16 ibi ods 28080, ef va 
A: dan 168 5 2 $ -08 018 A odere 8 10 gs! Ar + A 
256 Nt 2 168w 7-204 ncih Sibbree 
8 STA. 8 
2048 — p times the d of the middle diameter — 2 
708 times the U of thedteſs dime n. 
768 = — ein the product of the two a} — 0 
der 3 64902 179 
vi 70 2 Yak 0,01 wuwlak ,05236 þ2 


9 — uw 
6396 D _ nend ee wh 929700 - «At bu oY ,.o1 dn 
22013 Þ (1912 mEtb 5 lbbim 53 10 21811 194880 50111 8 5A 4404 

22235mm61Þb slod. . 4: thorq. 9113443007 12 N 21 off la 21 barpt 417 
Das Mina d. Lala wit UT ada 09101, tal n eig, 


A. debe 3401530550 the Tolidity. 120 
Prob. 7. 


32⁰ MENSURATION 


Prob. 17. To find the ſolidity of an hyperbolic conoid. 4 


RULE. To the ſquare of the radius of the baſe, add the ſquare 
of the middle diameter, between the baſe and the vertex ; and 
this ſum multiplied by the altitude, and the product again by 
5236, will give the ſolidity. _ 

E. 1. In the hyperboloid A BC, the altitude ö is 20, the 
radius „C of the baſe 24, and the middle diameter between the 


baſe and vertex 30; what is the ſolidity ? | 


30 
30 | 


900 = DO of the middle diameter 
76 = of the radius c C 


1476 
20 = Height B 
29590 
„5236 
177120 
88560 
59040 MA rRNA at, RR 
147600 f . a9. pp ayeee yn | 


ou! 


— 
— — 


„ „ „„ „ „ „„ „“ 


Anſwer 15456, 67 20 the ſolidity. 
E. 2. In an hyperbolic conoid, the altitude is 20, the radius of 
the baſe 32, and the middle diameter 48; what is the ſolidity ? 
32 48 | 


1024 2304 = Square of the middle dzameter 
; | 1024 = Square of the radius 


3328 
20 = Height 


66560 
252g 
399390 
199580 * 
133120 7 > 
| 332890 Ad M , —— 
Anſwer 34850,8160 the ſolidity. 5 
Prob. 18. To find the ſolidity of the middle fruftum of a circular ſpindle, 


RULE 1. Divide the of half the length of the fruſtum 
by half the difference of middle diameter, and that of * 


by — 


y Ort 4 $ @ Lulgnis. 222921 
of the two ends, and + this quotient added to 2 of the ſaid dif- 


- ferenge, wilk give xt e „1 014 
25 100 Wente Nice ty half the l ffiame- 
„ tex, pb Hh zadzus bf Abd ere to sup do 4 
bas 337 vonn ths 10 une of) thepundds, ke the | of the den- 
4d 3 4 Fee ee ad: the! reminder wilt” give half 
e fength of the ſpindle, Avihitot sd: %ig Hiw ese. 
tay do he {quaze of) lf theolodgths of che ſpindle, take 4. 
olf, the Lauarxg Hf. Ralf che length of the- fruſtumy an Multipfhy the 
remaihder into the ſaid Half length. ede ; 08 Tuer bus d 
5. Take this product from that of the generating area and 
central diſtance, and the remainder mwkiplied by 6,2832, will 
ive the content pf the fruſtum,, , 5 
EXAMPEE T Whit is the ſolidity of thefruſtum A B E F, whoſe 
middle diameter AB is 36, the diameter C- ; and the length EF 40? 


20 $1 T Ty | — * — — 
— | n 4 2 ds — 
10) 400 f EF "A 
ba TAI N n. 5 
* a + N | A795: 07 ih O 
2) 40 * p [? nA Waal _ WL 5 , 
, 1 a | *. 1 ll *, 
_— E Rx * 
4 — 7 — 8 7 oe _— * 
| 8 F 
J = 4 AD... . . lan? nope 
| bid 311 oB deten TwlcA 


= Central diſtance. 
d iber 913 „e e ls d biogo? dilochte at ak 2.1. 4 
Tyribifor ad it hail; ; L 121215ib 2thbun 246 ks d „lad 20 


89 — SY 
LL Gr Pf 5 2) 20 I 2g. 
K gy 39 | 10,= 2 Difſetes rand 
„2 = Tabular verſed fine . = x Diffe . 


— 
- 
— 

* 


ned bb MISUDC <= Jonge o=EF | 
+111823 = Tabular ſegy ent 8 by CF * 
2500 = $quate of the diameter | 
m— | = Lf 320 = Araof EA CF. 

55911500 ee | 


E a - | 
223646 09:00 133 | 
dee. 2 * | | 
Wir „ I 
N 98000 . 
— 1 er D of the radius 
"RI 8 22322 =—_ EA 1582 N 49 = Q of central dil. 


＋ꝙ—— — — 


4196, 902 wIrbilo! arl1 00 1 375 (Fenn of 8 
SQ 1rd d Yo ee e S V Gb $i EA dN he: Nude 


u od) to dai 20: Har 10 64401710 14 —- f 
tdi 16 fed: Hrs Ml * d 10 1 Wiallib 363 Usd yd » - 
lo 3 ac hp 24 4 et 8 | 24 


279,557500 =Area of the ſegm, 
320 — "I UA "oo 


= Cen act 
— * 


3 ME NSURATION 


576 = © of ; the length of the ſpindle 
13343333 = ; ſquare of 1 EF 


2,6667 
19 20 2 Z EF 


3853-3340 
4196,9025 


4656,4315 
6,2832 


K 


93128630 
139692945 
372514520 
93128630 
279385890 


Anſwer 292 57, 29040080 the ſolidity. 


Prob. 19. To find the folidity of a. ſpheroid 


RULE. Multiply the ſquare of the revolving axe by the fixed 
ate, and this product again by ,5236, and it will give the ſolidity 


E. 1. What is the folidity of a ſpheroid A B CD, the tranſ- 
verſe or fed axe AB is 40, and the conjugate or revolving axe 
CD is 30; what is the ſolidity ? | 


30 
Jo 
goo-= of CD 
40=AB 
36000 
55236 


216000 
108000 
72000 

180000 


18849, 6000 ſolidity, the Anſwer, 


E. 2+ 


OF $OLIDS. 971 


E. 2. What is the ſolidi 
go, and its revolving axe 50 
50 


ty of a ſpheroid, whoſe fixed axe is 


15236 
_ , 223000 


26180 IX 
10472 | 
10472 


117810,0000 


Anſwer 


Prob. 20. To find the content of the middle fruſhum of a ſpheroid. 


RULE. To twice the ſquare of the middle diameter, add the 
ſquare of the diameter of either of the ends; this ſum multiplied 
by the length of the fruſtum, and the product again by ,2618, 


will give the ſolidity 


EXAMPLE 1. What is the ſolidity of the middle fruſtum of 
a ſpheroid, the diameter A B being 32, that of either of the ends 


24, and the length 40? 


2048 = Twice the ſquare of A B 
576 = Square of CD 


— — 


2624 


40 = Length 


104960 
„2618 


839680 
104960 
629760 


09920 


4 


oY 


2 * 


Anſwer 25478, 5280 the ſolidity. 


Prob. 21. To find the ſolidity of the ſegment of « unnd. 


RULE 1. Divide the ſquare of the revolving axis by the ſquare 
of the fixed axe, and multiply the quotient by the difference between 


three times the fixed axe, and twice the height of the ſegment. 
| Tt 2 | 2. Multiply 


324 


, 2. Multiply the product thus found by 


MENSURATFON 


the 


: * 


ſquare of the 


height of the ſegment, and this product Aga in by ,5236, and it 
will give the ſolidity required. | 
EXAMPLE. The axes of a ſpheroid are 30 and 30; what is 


the ſolidity of that ſegment, whoſe hei 


pendicular to the fixed axe? 


30 
30 


ght is z, aud its baſe per- 


D of fixed axe 2500) 900 d of the revolving axe 


1 
TD Fl 


= 


£0,40 


25200 
10080 


ga— — © 
1200, oo 


5236 
1260 


314160 
10472 


ee 


\ Anſwer 


. 


6 59,7360 the ſolid 


of DC 


25 28 800 


ity. 


A ken 


* 5 „4 922 v. 
. 


- 


Prob. 22. To find the furfttce or ſolidity of the five regular bodies, 


RULE I. 


To find the ſurface, multiply the ſquare of the fide 


— Ä 5 


of the given body by the tabular ſuperficial multiplier againſt the 
given name, and the produd will be the ſuperhicies. | 
2. To find the ſolid content, multiply the tabular number 


againſt the given name b 
will be the ſolidity. 


whoſe Side 1s 1. 


A TABLE of the Superficies and Solidity of each Body, 


y the cube of che ſide, and the product 


"+ 1 


1 


No. of Sides. Names. Superficics. Solidity. 
4 Tetaredron 1.73205 | 0,1178311 
6 Heaxaedron ,000000 1,0000000 
8 + | Ofaedron » ebenes i} 04914045 
= Dodecaedron 20, 643729 7.663119 
20 1 - Icofaedron_ 8,6602534 Fe. 2, 181695 | 
937 bas 42 1. 3663 E. 1. 


1$ 


O Fi” 


% 


is 4; what is the ſuperſicies? 


1,7320 5 1 = Tabular multiplier 


16 = Square of the fide 
27,712816 the ſuperkicies., 


E. 2. The ſide af a tetinedron 
is 4; what is the folidity ? _ 
„1178311 = Tabular maltiplier 
64 = Cube of the fide 
4714044 


707 1066 


7,5424704 the ſolidity. 


E. 3. What is the ſuperficies 
of an 1 whole linear 
lide is 3 

6 — Tabular multiplier 
9 = Square of the {ide 


54 the ſuperficies. 


E. 4. The fide of a hexaedron 
is 3; what is the ſolidity ? 
87 a= Cube of the ſide 
1 = Tabular multiplier 


27 the ſolidity, 


E. 5. What is the folidiy of an 
otaedron, whoſe fide is 4 ? 

47 14045 = Tabular multiplier 
= Cube of the fide 


a 


18856180 
28284270 


— — — 


0, 1698880 the ſolidity. 


Note. 


E. 1. The fide of a tetraedron 
| 3,4641022 


E. 6. What is the ſuperficies 


of an oQaedron, whoſe fide is 4 ? 


16 = Square of the fide 


354250 5632 the ſuperkicies, 


E. 7. Required the ſuperficies 
of a dodecaedron, whoſe linear 
fide is g ? | 
20, 645729 == Tabular multiplier 

9 = Square of the hide 


| 185,81 1561 the ſuperficies. 


E. 8. The linear ſide of a 404 
tacdron is 3; what is the ſolidity? 


75663119 =Tabular multiplier 


27 = Cube of the ſide 


_ 


33641833 
15326238 


206,904213 the ſolidity. 


E. 9. What is the ſuperficies 
of an enn whoſe, lincar 
ſide is 3? 

8,660254 = Tabular mulkiplice 

g — Square of the * 


77.942286 the ſuperficies. 


E. 10. The linear ſide of an 
icoſaedron is 3; what is the ſo- 
lidity! ? 

2,181695 — Tabular multiplier 
| 27 = Cube of the fide 


15271865 


4363390 
58, 905765 the ſolidity. 


The colidity of any irregular body may be determined 


by immerſing the ſame in a veſſel of water ; ſor the ſolid content 


of the additional 


* © 
"4 # 1 1 


ſpace, occupied b 


immerſed 8 5 be 2 to t 


the fluid on account of the 
the ſolidity of that body. 


Prob, 23. 


32 


= Tabular multiplier | 


* 
1 


ans MENSURATION | 
Prob. 23. To find the folidity of timber; 


The menſuration of timber (ſuch as cylinders, pyramids, cones; 
&c. and their fruſtums) being very troubleſome by the exact rules 
given in this ſection, an approximation has taken place, and the 
contents of ſuch trees, or pieces of timber, are generally computed 
by the following 

RULES 1. Multiply the ſquare of the quarter girt (or g of 
the circumference) in inches by the length in feet, and divide that 
product by 144 ; the quotient will be the content in feet. 

2. Multiply the ſquare of 4 of the girt, or circumference, by 
twice the length; the product will be the content. 

E. 1. What is the content of a tree, whoſe girt is 40 inches, 


and length 6 feet ? | 
l By Rule 1. . By Rule 2. 
| a 3 4 | 5) 40 
f 04 10 of the girt 8 Sol the girt 
| CY 10 8 
Sh 200 64 
| 6 = Length in fect 12 = Twice length 
"= ; = 600 2 
4 — x — 
C2) 50 12) 64 
— — | 01 
Anſwer 4,16 feet. | Anſwer 5,33 feet. 
Note. By the above example it appears, that the firſt rulg is in 
erroneous, by above 4 partof the true content, The ſecond rule ne 


differs from the truth only 1 foot in 190, and is full as eaſy in 
practice; therefore I think it ought to be brought into general fer 
uſe among the practitioners in this art, ſince the eaſe of the other ha 


method is the only argument alledged for employing it. 


E. 2. How many feet of timber are there in a tree, whoſe girt the 
is 48 inches, and length 9 feet? 


— — - — 7 2**(„%„% . — — 


By Rule 1, 4) 48 By Rule 2. 5) 48 n 

f inert i * - 

12 9.6 and 

ö a N 12 9,6 the 
| 144 57 | 

t 9 | 864 | 700! 

| — i | and 

344) 1296 (9 feet the Anſwer. 99.16 4 ſet « 

ks | 8 N this 

* | 144) 1055,88 (1 1,52 feet Anſw, plaſ 


ARTIFICERS 
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= 


ſu. 


2 9 


- 


1 3% > 


LXIX. ARTIFICERS WORK; 


1. Of BRICKLAYERS WORK. 


RICKLAYERS compute, or value their work, at the rate of 
2 brick and a half thick; and, if a wall be more or leſs than 
this ſtandard, it muſt be reduced to it by the following 
RULE. — the ſaperficial content of the wall in feet, 
the number of half bricks in the thickneſs, and 4 of the pro- 
duct will be the content required. TOY 
B. 1. How many ſquare rods are there in a wall 32 feet long, 
12 feet high, and 24 bricks thick? ; 
| 52 = Length 
12 = Height 


* 


272) 624,00 (2,29 


544 5 
— — —ů— 
800 3) 11,45 


544 —— rods, ft. inch, 
— 3.816 2 3 221 11 the Anſwers 
2560 ; 
2448 


Note. In practice it is uſual to divide the ſquare feet by: 279, 
omitting the 4 in favour of the workmen. 

The uſual way to take the dimenſions of a building, is to mea- 
ſure half round its middle, on the outſide, and half round on the 
inſide ; and this will give the true compaſs, in which the thick- 
neſs of the wall is inclutled. ; 

When the height of the building is unequal, take ſeveral dif- 


ferent altitudes, and their ſum being divided by the number you 


1 5 2 confidered as the mean height. 
lo mealure a chimney ſtanding by itſelf, without any arty wal 

adjoining, girt it about for the length, and reckon the height of 
the ſtory for the breadth ; but if it ſtands againſt a wall, you muſt 
meaſure it round tothe wall for the girt, and take the height as before, 


When the — is wrought upright from the mantle-tree to 
be the ſame with the jambs ; 


che cieling, the thickneſs muſt always 
and nothing is deduQed for the vacancy between the floor and 


the mantle-tree, becauſe of the gathering of the breaſt and wings, 


to make room for the hearth in the next ſtory. 


To meaſure chimney ſhafts, or that part which appears above the 


roof, girt them with a line, about the leaſt wat for — hb. 
de 4 inches thick, 


and take the height for the breadth ; and if t 
let down the thickneſs at one brick-work z but if they be g inches 


112 W 


thick, reckon it at a brick and a half, in conſideration of the 


Plaſtering and ſcaffolding. 


* 


328 ARKTIS WORK. 

All windows, doors, &c. are to be deducted out of the contents 
of the "wills. tech _—_— 28 But this ded uction is made 
only. r the value of afierr workmanſhip 
eee 


1s LN Ir he I rate agreed n. 

E. 2. e built a wall round hjs egerden which is 
942 feet * gh, n 24 I thick; bow ey rods 
doth it contairy? 1 8. 1716 K 

"io — 1 1 — I 
4s e eee at ad e 
| s = 5 | 5: wii 
— urn 4 ya 
„ . 270 + 1+ e E207 Ant 


ww gel SOR. 2x > 1424 Baht 
burr cent 9. g6Q63)1 38;5 955. Dy Wie £ bd FERN 
4 4 ® hoq © ,. flinch 51 01 

| — 46,16 =46 43 6 5 che Aſier. 


2 1920 2 
6-4 IN04 ne 

SSX 16 — . — 
— 


F. 3. How many rods are there in a wall $2 : | feet NOW. 123 
ect highs and 2 bricks thick ?* 


32,5 23 . 
C 12,5 GOB 
* 1 975 2 3 
4 a \ — : 
A I 9 L090; 10» 5 1% ds 7-5? 122 re 
* 2 2 825 N * I'1 | | * | | - 
4 
ede ef ba 38 L 44 4 4 14 
n nal: . J 509g 72 a" F iv>0i095 ny * ar | 
e ee as hy” . 
A. +hjvib bo 1904 \7dgs.. ft. inch, ' | 
| N Wh Rivet. _ 
1 : \ "* *. 9 4 — 8 144 * 
7H. 9181 91 5 Ty *& $4 We 1.66 14 | ' = 
dip oy pe | U Han #136054 Apis WOE a) « 


* To aſus work belongs all forty 8 None Peary and the mea- 
ſure made uſe of is a foot, either 9 5 or ſolid. 


RULE For od meaſure, multiply co ly. into one ſum! 
the eng, bread rg IE ho! 1d b ee will be the 


+.» 3 Aoliditys-- 07 -£ = TT 2 Jar! { nile Ln 79 5 
. 'For-ſyperkcial meaſure; multiply the length asd breadtb of 
cy part of the projection together, and the ' ptodudt will be. 
A che 5 ugly eng A, ie 392 
E. 1. What, is the bd content t of a wall, 1 4. length i 1s 32 
feet 6 inches, its height 5 feet 3 inches, and thickneſs 3 g feet N 


33 7 


le 
p 
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By Decimals. | By Croſs Multi plĩcation · 
n ft. ix. | 
5225 0-0 
1625 | Mm. 
650 162 6 
1625 8 1 6 
170, 625 170 7 6 
2 | 2 
Anſwer 341,250 Anſwer 341 3 © Same as before. 


E. 2. Required the ſolid E. 3. What is a marble flab worth, 
content of a wall, whoſe whoſe length is $ feet 6 inches, and 
length is 107 feet, its height breadth 2 feet 6 inches, at gs. per 
24 feet 6 inches, and its foot ? e 


muckuels 4 feet ? in. 6. 
107 93 
2495 OY 1 3=2 
535 8,5 1 15 | 
428 ' . : 
214 2 ; : 
425 5 
2621,5 170 0 : 3 


4 #1 in. — 2 
Anfwer 10480, 0 feet. 21,2521 3; cont. J. 5 6 3 Anſwer, 


3. Of CARPENTERS and JOINERS WORK. 


Carpenters and joiners work is that of flooring, partitioning, 
roofing, &c. and is mentured by the ſquare of 100 feet. 
RULE. Muliiply the length by the breadth, aud divide this 
ptoduct by 100 for the content, 
E. 1. If a floor be 2; feet 3 inches long, and 12 feet 6 inches 
broad, how many ſquares will it contain? 
25725 
12,5 
— 
12625 
5050 n 
2525 7 * 


Anſwer 313,625 =— 3 ſquares, 1 5 feet. 


E. 2. How many oaken planks will floor a room; 60 feet 
long, and 32 4 wide; ſuppoſing the planks each 14 feet long, and 
1 foot wide ? ki 


Firſt 1 X 182 = 12, the area of one playk 

And 60,5 x 32,5 = 1966,25, the area of the room. 

„ 12) 1966,25 (163,554 planks, the Anſwer. © - ba. 
Uu 


330 ART TIR W ORE; 
E. 3 alkouſe Wichse Wilke be az leg Rickey long, 
and 10 feet 3 inches broad, how m Thuttde " rooilg vil 
caveFuift f — 1933 o = o X of bas ; 00 e X of Meh 
2) 10,25 = breadth eee 2: 
4 O 1B Fazdmatth 4 13 q 2 
* 


dollso eds! noqu noinbfaf Shiv ba own 0 41 107 er972il&!% 


on el bas e „Length Suttelg ou Zul: 


N p ei eier brew vtzoUpt 203 Yo 49 
d liv 125110up 944 76 15 7d el 5260p +03 bud 1.10 
3573 r esp 10 dmun: 
3 0 Book | 
9 195} er bas .x 35758 t 09 2d Salze £ IL 


Anſwer $14539315'=$ ſquares, 45 let 
„** aKa YL 5 
. . If a tioufe "meaſure within the walls 52 feet 8 inches 
in length, and 30 feet 6 inches in breadth, and the roof be of : 
true pitch, what will it coſt roofing, at 105. 6d. per. ſquare ? 
Firſt 30,5 ＋ 15,25 = 45475," width of the roof. 
Then 52,66 X 45,75 = 2409 fect = 24 ſquares g feet, che con- 
tent of the room. Jos | TICS 


0 OI 
24% 8g nome — 
525 of 2 pound = 105, 6 (. 
3 gy . doe iis a 3 TORY 
LI ROGS———— e 
,21cHd eg gtd: d 4828 127 194104 T 
12045 oo 


| deer 

22 & \ 

Anſwer 12,64725 = . 12 195. 1144. 

Note. In meaſuring joiners work, the ſtring is, made to ply 
cloſe to every part of the work over which it paſſes, 


4. Of SLATERS and TILERS WORK. © 
Slaters and tilers Work is Hrafüred by the Tquare-of 100 feet. 
0 Multiply the length in feet of the ridge. by the gin 


ene 40 karge, 30P be Pradud will be the gantent in fect, 
win h wut be reduce to ſquares as taught in carpenters; Mork 
- 1: "The length of a Nlated roof is 50 feet. ©, inches, And.35.. 


girt 32 feet 7 inches; How many ſquares will it cohtain ?< 
9 50,5 = Length | 


32,25 irt 32 
— 
2525 029 (6 
1010 | , 
oni Slodw 2145) 082 ( 
1313 201 


"=: — 
Anſper - 26[s 5623 = 167 ſquares, 28 ſeetr 1 ll 


Note. In ſisting it is c&mmion tf reck bn me bröbltkH öf- the roof 

2 or 3 inches broader than what it meaſures, becauſe the firſt row 
As almoſt cove rell by the te conti? s is ſometimes praQiifed in tiling. 
oF 4 570 9090 9 E. 7. 


* 


RI BI C EASD W ORKA 33% 


E. 2. How ſquares- ane,comained; in 3::r96f whoſe length 

is J0.-fect, and, depth, 30 fect? od b ee fn OL) 4s 

Firſt 30 & 2 2 60; and 7d X 60 => 4200 feet = 42 ſquires,” 

the Anſwer. . d1bg51d- == 22404; ( 4 16] 

5. PLASTERERY'WORK. | 

Plaſterers work is of two kinds; vize plaſtering upon laths, called 

cieling, and plaſtering upon” Wall, valle rendering, and is mea- 
ſured by the ſquare yard, which is g ſquate feet. 


RULE. Divide the ſquare feet by 9. and the quotient will be 
the number of ſquare yards. CSE | 


E. 1. If a cieling be 60 feet 9 inches long, and 22 feet 6 
inches broad, hom, mauy yards does, it contain? 154/ho 
By Decimals. | By croſs multiplicatio 
-- "1 363 8 err 552 : * L 42 811 + I 
+ Ts g nition) ft. in. J 3594 08 bas iel . 
2 0- — 0 it li dw „dig 5843 


L bo cid | 
303753 oo bee. — zs el tot 111 
12130 emerge + 320 ee * Wards dT. 

12150 16 6 moon 9 19. .. 
— — : 01 © 
9736656 --1 nog deg 
re 9) 1366 10 6 
151,873 n 


9 Anſiver 151 710 6 che ſame as before, 
droet ann 


7,875 | — 


12 er 21.1, = a27þ0(22; ein 
of * ” 


7 


10 o nue $067 Aron 27910 daitufteom 43 | 50 * 
* Neg 1 cite z drow it do 8g N 01 Aol 


A Ar bas 241142. 0 
Anſwer 151 yards, - 7 feet, 10 inches, 6 parts. Dar 244908168 
E. 2. There is a quantity of partitioning, chat meaſures 560... 
feet about. and 18 feet high, and is rendered between quarters; "i 
lathing and laſtering of which will be 84, per yard, and the 
whitening ad. per yard; what will the whole come to? ” 
8 ; "ny * . sen vam e t 2H © 233! II 775% 


. 
| = ig = $+08 
8 Zap ISM. n 
9) 4680 | e 
— 8101 
Y 520 the whole content" ! 
104 L2 1e! 


„ —f— 46 
Plaſtered 416 av 8d. per yard =: 4. 
Whitened G4 28 24. per pardons 5; 4% % nl 215 
„. Hase tles Th igdw AE IRR evfiote 23 5 

nl 2 a 8 Anſwer 19 5 


v u 2 Note, . 


35t ARTiItfICERS WORK. 
Note. In ineafhr}þ 
l n e e commonly þ pare 


of the whole area deducted; I when r 


is Whitthed br coloured, thats is 40 bo added the. whole, 
for the fides of the — orgy ed throw 1 
E. 3. What will plaſteringtapcisſing, at 10d. Pur 5 ed, come 
to, ſuppoſing the length ag fert. and the breadth, 13 
Firſt 20 X 15 390, and 390 + 9 = 43 yds. 3 feet, . 


By 1 By the Rule gf Three. 

F. ty, | 0 d. d. . . 

3890 15 . 1:10 :3.43.c 3 

. 10,X 1 9 ＋ 

+ Q 9 3990. 

p 4 of few : x 192 

— ba 11 | ste 
eee eee 
120.433 TEL 


el 949 91 N 0. 1 


IIS # 


Ait. fn 110 1 2 55 lo) 316 346 1 
— ds 5 * oboe f-r 16 14 eee 


4 4 s MF 


10 PANE Ge" -6: PAN a IV. OR K. 


Bainters vor 1 Seibt ME mt an os platciees, ant þ is -eaking 
the dimenhons, the line muſt be forced into all the moulding 


* Lorber. 3 10 c 01: chi Wob ann: »BdT + ,; 
E. 1. If Are 9 9 — height is 9 fett 6 e 
its compafs 48 feet! 3 inches, N] any yards does zit contain 2 
3 ya * Oro 9 
40,25 4 14 | 
ere 165 9+ 
20425. 0&1: 
goers © ro : —— S: 
r 20 1 's $1 
9) 382,375 (7 — 
— — 9) 383. 4 CC | 
” _ Os btn, 2 
ö = > *  Anfver 4 1 4 0 as before, 
. rds are there in à roomy whoſe hei 
is 12 fect 16 inches, and — N inches? Ly 
Nolad et 2m? 0” xg 38 01 a I 92808 7428 nA 


Note; Windows are done at fo 


575 VI 24770 much a piece. ang in carved mould 
- ings, &c. it is cuſtomary to allow 
0 88535 DN atsUpt —— 4 

a 0 vd 2221 A 4 4. Livib vd Du 1007 
9) 12349375 - 


Lan 197,152 = 13 hs, ne, 4 inches, 4 parts 


13 


DM. þ 


ABTAFTCENPA ern 333 
N. — N 1 4 A 215 QB» G1 5 


1. b 199 5 1 * oY q 9B#b5b 823 31. iu "(pt 
left ehe de dimenkons! iu Heot; inches, and rs and 
eſtimate their work by the * we t’ 151 ul 1s 29bt ods 101 
ee A ate 'of glafs' be 295 fert &, inches, and/A quarters 
long, and 1 Fe 4 hee 2 waage — 


my 1001 P ch, 71 D -— 9p? 0e= er X Or 11111 
By Deetmals. By Grok Mqliphtaces 
RR * F. J. F. * 1 
[4 3 8 9 1 t= 

rr 4 3 TT | * is ) 

3 * 

1 2 11 o þ © 

31, 2 3 i 


Anfwer 549055 a Anſwer 7 0 7 = 33 ſame a5 before. 


Note, In taking the length and breadth of a window, the cok 
bars between the panes are always included; and no allowance is 
ever made for round or. oval windows, as the trouble of cutting 
them- to thoſe ps is more than the value of the glaſs omitted. 


Windows are ſometimes meaſuted by taking the dimenſions of 
ene Pane, and mahilving it continually by the number 1 . 


;)zom ad: fla ornf par 20 


Hum gau. 4 fact 
Z. 2. a 16 pans of lk, 3 Y 


7 inches: 3 ters and ſogt ie (ha 5 
how many ogy gale contained. I» the tad > 


adi tete. By f — 


3-64 
Tag? 7 7 5 2 Ia 
= 13 12198 
10929 [Irres 
29572 MEE =P 
3 Wy 10 11 4 0 
„ 
Ho 7 1952 Lee Ld 
: end Þ 7 ONE... he ogg 6 3221 Are 
2 £ 
Anſwer 83.75 856 Anſwet 83 10 37 0 © ſame 2s before. 
ot 7K rob TE TIEN. .* 44+ 1 77 — rs 


bluom boy1% ri 8. * A V IOUR 3 W O KK. 


woll OG] I&ING 

1 * a 

8 is done by the ſquare yard, and the content is 
found by dividing the area in feet 9. — 

e Fehse "8 

114. eg 5 ai woot 1 Q2hney f eier aA | 


334 * II RS N O. 
1 565 x fcer long. and 52 4 feet wide, how 
f „li 


8 ;yards ad cated therein; 
Croſs Multüplicatiom 22 By 1 
F 


. . 6 3 
42 Fo dige, Isg, il dare di de dyno! = Nadi. 405 


2 e2idnoget oils oof . p $1 l. 
2 22112 itz 1 10} 562000 5:5 * A 1.0 110 A; 
3325 _ £72 079k 211 DAE & 17 A210 cit 165 
RR. 
9 - 
51 : 5 91351054125 
g 3 10 I F 


Anſwer 3900, 56g f 69 ſame as before, 


Anſwer 3900 5” + 6 


E. 2. There is a x" IR court-yard, whoſe bn is 86 
feet 3 inches, and hrradth 40. feet 6 inches; how A. ſquare 


yards are n therein? Ss T 
. Y dr N Is 10 50 * J. 1 - 
Otis 2151919 'f 4 ld 38 * 40 ys Wa. 18.814 1 1 

13125 34% Ooh „ le 


atoh 15134390 0 1% 1854905 bio 43 1 % _1I4MAZX3 
1 G44 Ld 1003 oe 44, NME&QLIE 32 U 1 10 1% mib wi! 
*} $93493-1250 93493 
. Anſwer $58, 12g, .} Aufder 388 1 1 6 ſame as before. 


VAULTED and ARCHED ROOFS. 


Faulted Roofs are formed by arches ſaringing from the ede 
walls, and meeting in a line at the top- 

Domes are made by . the, arches ſpringing; from a circular or poly- 
gon baſe, and meeting in a point at the top 

Saloors are formed by. zarches connecting the fide walls to a flat 
roof, or cieling, in the middle. 

Grotns are formed by-the interſection of vaults wich each other. 


Prob. 2. . To. d. ſold content of circiler, ellplc, or gothic ee . r 


RULE. . Multiply | the 5 of one end by the length: of /tHei 
roof, and” the Prog | 

EXAMPLE. . What is the folid content of a ſemiccireular vault, 
* bn i. 30 feet, aud is length 100 feet. 


dee 7854 e | 1 
l Square of, 30% fh 
1158 $600 91 8 
a 8 8 108 el 
ee eee 
| \ : WOW 
* 1 5 50 nt 70 4 fot ee D* T6 $0 y i | 


— 8 Aer 2537 Feel the oldie. 2 
. 2, 


$6. AT 


* 


uct wil l give, the ſolidity. 11353 (044 ob 183 11369 


3 8 # 
of \ 361915 
* 


If 


51 * 3591 Lp 
Prob, 2. #, fd the concaverer tanven furface of vir cue; 1+ 
une yd . & gothic — wt" elo19 y 
A 


RULE. Muhiply the length of che arch by Jlength of the 
vault, and the product will be the ſuperficies,, = 


EXAMPLE.” What is the concave ſurface "of 737 ſemi - circular 
vault, whoſe vans is 0 feet, and its length 100 F* 


an 


en dome, each fide of Wot ;baſe b eing 20 
, ref OBE AR ee 


KK TF7 GRS WORK. 


bas aol 1951 4 hed od 19911} f il 1 


er; 
55 


* ee 
31416 Jo 
——— L | 0 , 1 ,. 00þ 
221.20 : — —— 
* N I 
dy 2) 94. 2480 1 z Te (e. 
4 00 { | 
7 47,1240 = = Leng of the ach oath 
100 2 | 
—— — . Int 139901 E 21 212 23 


" Aahrer 4712,4 Feet the concave futface. - > 2 235? 


Prob. 3. © To fond the ſolid content of a gory b height, A” 25 


dimenſions of its baſe, being — 02 


RULE. Multiply the area of the baſe by 3 of the height, and 
the product will be the ſolidity. 


EXAMPLE. What is the ſolid content of 4 Westen dome, 
the diameter of whoſe cicular bale, i is 50 feet, and. height 30 


78354 — 


| as Schu ö 230 D Squzte of 30% f win 


2 100 5 39279999) 4 A tos GIT IU A 


14708 3 yd Dol 918 0008 Dou 
1963. 500 14 16 die at An bar allsvw. 


"IP r1 4 bed 5s mano 
WY 1 of — height f 195377 b _ 103 


Anſwer 39250, Ard its anne. *% 0 316 NNO 


121310 10 Joo 


Prob. 4. To find the ſuperficial — Fer Hubs lome. 0 
RULE. Multiply the area of the baſe by 24) and che produ&:1 


- the ſuperficial content. 


Pry What is the, fup 9 bea * n 


in 440 
559 of hexagons OQOt 
HN LA 
as K * * Nod 

400 = Square 


——— ” By 


1039-230400== Area of — 


oodaoy; (vp .. "GY 


Anſwer 1678,46080g Feet "— 35 content. 


Fete 


Elliptical Comics are  mesfured by” the following Rule: Add the 
height to half the diameter of t 


ahi ltiplied by 
15708. Bt. give” the fypethicia 74 cb Sig Amp gens iplie y 


Prob. 5. 


* 


( 


10 leet 7 
nec? 7 ” . 8 \ . 
. | Oh. Ain of el 
100 = Area of the baſe 1452 
9 b td es see 685687 1 


© eontent of the whole, conſidered, as ſolid, from the ſpringjog of 


336 *AXTIFICERS WORK: 
Prob. 3. mr 
.2ool 1993 © 100k ei, cite rareudar or ellipiical. 


e blk. Muttipiy the dre of ie baſe by the delging ani the 
product again by, add it will give the dhv. 


2 Thi | 

E. 1. What is the tend c E. 2. What is che talia content 
tent of the vacuity formed by a of the vacuity formed by an ellip. 
circular groin, one fide of its tical groin, one fide of its — 
ſquare baſe — 10 _ and baſe being 40 feet, and the height 


the heiglit 52 122 
ills 421 40 
10 | 

aal! bas 2 10 n 1 

_ 100 = Area of the baſe eos 
5 = Height FF. noo 

500 19200 

2 —2994 

2000 © 76800 

„ | 1728000 | 


bi. Ms. i. A 


Anf, 452,900 feet the folidity,  Mnfwer 17336,800 


Prob. 6. To find the concave fuperficies of a circular groin, 


RULE. Multiply the area of the baſe by 1,1416, and the pro 
duct will be the — | * 41 F 


E. 1. What is the curve ſur- E. 2. What is the concave ſuper- 
face of a circular groin arch, ficies of a e arch, one 
Uns one ſide of its nd baſe being ide of its * ba being e fee? 


| Auf, 73,0694 the taperbjes 


1. Uliptical groins may de es by the above Rule, 
me error being 100 enn t be regarded in braktict. 


The general rulg. for 1 all arches is this: From ths 


als , 


the arch to the outfde "=; it, deduct the vacuity contained betweet 
the ſaid ſpringing and the under fide of it, and the remainder wil 
de the comem of the ſolid port. 

leni "PT 1404s QUEST1O0N) 


© | x 


LES 


ARTAFLIGERS, WORK. 2:97 


; 4 QUESTION, -N UR ATION: 
© 1. What tende Je rd Het we a floor go feet long. 


an 0 broad, ang two abery heit che, e e what 
will the yy ah three e 9:4 34.40% e x ſquare: 7 Buborg 


vt 4 X 0 
p- 167 by 7 3 % 12 . diſſenence 
e ils £31 I TY; =, 300'F? bon: Y! D Io Js 
it 2 + 5 „ Fragt Erd Sun bid 5090 01g 185217 
od v1 7 ,1997 Oþ gat Ir , 0; and Slade pl 
9 ſquares, . at 2). 105. = 85. 
Then 2,5 4.9 = 22,5 = 22. 10s. the anſwer. 


* 


2. 2. There is a ſtreet, whoſe length is Rag feet, and the 
breadth 12,5 feet, is to be payed, with. Venen each 15 inches 
n how many will it take ? BEES 

| - 21,5 # 1,23 
12,5 1,25 _ 
575 575 == 
— 250 
— 1 . 


1.36250 80 (172Nones Atv; 1 1.362; < - 22 feet daf ho- 
| oy r 
i th ""T12;00 Nn 27293 Wt kn. 6L 0% dont e 


9 2 bas Ferne Ned d 10 8318 „fl: Nigra AAUA 
31250 .z>DbMrgqnt 504 5d iiw Bus 


ers 1250 
one gel vn) fiene M1 -I tu oft ti U . 4 


et? 110 ue 01 IJE 1 


1 2. Wer ie the Uſerepae: herngen. # fold Wia e and 
Th a foot ſolid ? 8 


; 1392 0% 
Furſt 1728 2 — $64 ſolid inches in a ſolid half foot. 
baſe And 6 * 6 * 6 = 216 ſolid inches in half a, foot ſolid. 


Deere 648 ſolid. inches.the anſwer. 


Q- 4- "Suppoſe the ball at the top of St. Pays Church is 6 
feet iu diameter; what did the gilding of it come ta, at 3 x per 
| "Uh inch! * one : ON, ot ! Foz 


ale "Fi rit'6 * 12 72 [EA then 3,1416 x 72 = 926, 1952, the 


1 pales mg, bo Xx 12.= — 280, 4% ene, nepficial cont 
he *. 162 5544 X 3.5 = 57001, 1904d. = 2390. 105. 14d, nſw. 


4 
bet l, the diantster Bes Gicſe{ "whoſe Keds g times 
ven WY" 2342620}, l ne of 81 inclies dhaſaler ?) de ee 

will Wi £00 723 | „ 46 biz ods of dove 2H 


tv 9hoiganr 36) at 1 2b. Ke dee ref d bist er 
Rf 3's" 


3:41 05 243 26 


W117 K3 11445 VITQG 35 11 


* 174 5 q t1 2 Anſwer => OY 


"X x jug 0. 6. 


ES v5 V3 ©. 
Q. 6. The diameter of a cirtle is 63 inches; the diameter of 
another circle is required, whoſe area is g times leſs. 
v 9.= 3) 63 
Anſwer 21 inches. 
2. 7. The tranverſe diameter of an ellipſis is 37, and conju- 


gate 41; the diameter of a circle is required, whoſe area is equal 
to that of the ellipſis, 


Firſt 57 & 41 = 2337, and / 2337 = 48,34, the diameter required, 


2. 8. Our ſatellite, the Moon, is a globe, in diameter 2170 
miles: I would know how many quarters of wheat ſhe would con- 


- fait, if hollow, 21504; ſolid inches being the buſhel ; and how 


much yard-wide ſtuff would make her a waiſtcoat, was ſhe to be 
cloathed ? | 
Firſt 2170 K 2170 K 2170 4,5236 = 5350308686, 8 ſolid miles, 
Then a mile = 1760 X 1760 X 1760 = 5451776000 ſolid yards, 
.. 5350308686,8 X 5451776000 = 29168684491287 7 56800 


ſolid yards in the moon. Now in a ſolid yard are 36 * 3b x 3b = 


46656 ſolid inches. 2916868449 12877568 X 46656 S 
1360894 143625521581260800 ſolid inches in the moon: 


And à quarter = 2150, 425 „ 8 = 17203, 4. Conſequently, 


1703.4) 1360894 143625521581260800 (7910611528 102128540, 06 


quarters of wheat, the moon would hold if hollow. 


Again, 2170 X 3.1416 2 6817,22, the circumference of the 
moon. Then 6817,22 X 2170 14793480, 24 ſquare miles the 
ſurface of the moon. And a mile = 1760 X 1760 = 3097600 ſquare 
E Therefore 14793480, 4 X 309760 = 45824284391424 
quare yards of ſtuff, Q. E. F. | 


m=_ 7 a7 6 't-N.-0. 


AUGING in general, is nothing more than the application 
of the foregoing rules in Menſuration of Solids, to particular 
vellels uſed by brewers, wine-merchants, &c. becauſe the contents 
of all forts of veſſels, uſed for liquors, &c. are computed as though 
they were really ſolid bodies. But on account of the different 


capacities of gallons, buſhels, and feet, it is neceſſary to find factors 


14 ) 


fions are all taken in inches. | Aal 
Prob. 1. To find diviſors and gange points for circles. 


RULE. Divide the ſolid capacities of each gallon, buſhel, Kc. 
by „7854, the ſeveral quotients will be proper diviſors for the 


and diviſors for each different denomination; becauſe the dümeu- 


: 


ſquare ok any diameter, to reduce the area into ale, wine, and malt 
allons >, byſhels ; and the ſquare roots of thoſe diviſors will 
be the Buge poluts for circles. _ 


EXAMPLES. 


G AUG 1 N G6. 339 


| EXAMPLES. | 
Divifors, Dividends. Quotients. Sg. Rts, on. 


7854) 282,0000 (359,05 18,95 Ale gallons 
7854) 231,0000 (294,12 17,15 Wine gallons 
7854) 268, 8000 (342,24 18,5 Malt gallons 
7854) 2130, 4200 (737,92 32,32 Malt buſhels 
17854) 227,0000 (289, 1  - Maſh tun gallons. 


In like manner any other diviſor, or gauge point, may be found, 
when the ſolid capacity of the integer is given, whether it be a 
gallon, buſhel, or a foot, &c, And in this manner WAG, che follow- 
ing table computed, | 


Prob. 2. To find fatlors for circles, | 


RULE. Divide 7854 by the ſolid capacites of each blot, 
buſhel, &c, and the quotients will be proper, multipliers. for, the 
ſquare of the diameter of any circle, to reduce the axea of * 
circle into ale, wine, malt gallons, or buſhels, &. 


E Xx AMP IL E S. Nl 50þ 

Diviſor. Divid. Quotients, 00 
282, 7834 6002785 the : maltiplies for Ale, lege ts 

231, ) 7854 6003389 Wine lee _ 


268,8 ) ,7854 (0002922 ———————— Mak gallons... 
2150,42) ,7854 (,000365 ——— Malt buſhels 
227, ) »1854 ( 00340 — - Maſh tun 7: 


And in this manner were the other baden found far: circles, in 
the following table. | D368 


Prob. 3. To find aden, for ee. biez rupl 


RULE. Divide unity by the ſolid capacity of each gallon, 
buſhel, foot, &c. and the quotients will be the proper factors or 
multipliers. 

EXAMPLES. 


282, ) 1,000000 (,003546 factors for Ale gallons 


L 1885 ) 1,000000 (, 04329 Wine galtons EN 0 
268,8) 1,000000 (,0037 20 — — Malt gallons, 

2150,42) 1,000000 (,000465 —— Malt buſhels OY 
; | 1275 ©) 1,000000.( ,0044 , —— : Maſh tun gallons. D 
| Prob. 4. To ft g gauge points for Faun ee 
; "RULE. Extract the {quare roots of the ſolid capacities of each 

gallon, buſhel, &c. in inches, and it is done. 
wow 1. 0 2D) Ne AM ns. 1 rt 
y 232 = * the ſquare gauge point for Ale gallons, 

A 6 $31,” = 18.16 — . Wine gallons 

, 258,8 | = 16,39 — — Malt 2 N 
2150,42 46, 22222, eam er 

8 1 iy 127 1 TH al — — — Mah tun guten 8 


. 244d 1 A K A La To ALK 


| I; | Nit . 
340 1 5 r. 
AM «= pu 


A TABLE” ACTORS. 
i va3 ? Wn Uh 9 


ET Dis — Gre Points, for Squares and C Circles. 


11 50 27 "ah Factörs for fr | Divi for © Gauge Pts. for 


1 gy 1.00 ine L 


— 


„ 


41001 { al 


Squares Ie 


Taches the area ot unity $ 785398 l —_ * 
A ſuperficial foot, 0069440454 144 | 183,3 


A ſolid foot -" [,coo8h000454 11728 „ 42208, 0 41, 

Ale N en . 00 0 7. 5. 82 2 90 
[Win Por I 1 231, 4 8415 
Male ere buſhel) Cree eee 69 e e 25 


Malt gallon ,0037201,002922| 268,8 342, 24/16, 39 
Math tun gallon [004405 500346 227 239 15,1 
Pound of hard ſoap, cold ,030845 , oz 5 


Pound of hot ſoap 503571 — 28,0 35-0 $29 
Poung. of green ſoap | 03895 6 

Pound of White ſoft oap|,039123 - = 25,50] 32,54 | 5 
Pound of tall — net 4 573278 ,025201| 31, 
{Pound of any vo * aeg 22865 34,8 44.32 $ | 


Poun ſtarch 3019491] 40 l, 
v KI 974405 10756 13.4 3.25 


Pouft of fin s glas' } 
white $laſs 991725 ,95586 | 14,06 17,9 | 3,74, 


Pound of w 
Pound — green glaſs |,082102 1,064516' 12,18] 15,5 3-45 


— Gi $qu; Pw: | 


% 8 


_ 
= Woh — —.— 227.762.294 26 2 1. 145 


Prob. 5 5. To fd 17 area "of a Square tun, back, or cooler, Cc. 


RULE. e one fide of the ſquare by itſelf, and that _—_ 


duct multiply or divide by the factor, &c, for ſquares, and the 
product, or quotient, will be equal to the area of the lame kind 
as the factor or diviſor made uſe of. 


EXAMPLE. What is the area in ale gallons of a ſquares each 
of whoſe equal fides is 30 inches ? 


By Diviſion. By Multiplication. 

30 Square factor = ,003546 + 

30 7 Squareof fide = 900 
282) 900 (3,19 Area 9 ' Area 3,1914 a5 before, 

846 n ene! 3dr 62.9 | ” 
540 : 
—_ + | 
— "4 , 
2580 
$595 ; 

Note, 1 all ſuperficies, the arcas ire always underſtood 


to be one A deep. 75 


— 


CE VS rs? 3 


1 find the fone by the Rule 
| | . 1 
Set the proper diviſor on A to a fide of the ſquare on B; then 
againſt the other fide of the ſquare on A is the area on B, thus "hui 
r oe cs 3476 T Ek pats 
As 282: 30 :: 30: 3,19, the area in ale gallons as before. 
Or thus : Set unity on C to the ſquare gauge point on D, and 
againſt auy- lide of 'a ſquare on D is the area on C; thus : 
D C D C 
7, A8 16,79: 1 o_ 30 : 3,19, as before. 3 


In like manner may the area of the ſquare be found in any ok 7 
the other denominations mentioned in the Table, by making uſe 
of the reſpective factors, &c. For if, inſtead of 282, I had divided, *,/ 
by 231, 2130,42, the area, would have been found in wine gal- 


lons, or malt buſhels. + 2'.Ml + 
BD 
Prob. 6. To find the area of a parallelogram. (6 1 


RULE. Multiply the longeſt ſide by the ſhorteſt, and that pro- | 4 
duct multiply or divide by the factors or diviſors in the table, 
and the product or quotient will be the area required. ne 


EXAMPLE. The longeſt fide of a parallelogram, is 40 inches, 


and the ſhorteſt fide 20 inches; what is the area in ale gallons ? Al 


By Diviſion. By Multiplication, | 
40 | „003346 = Square factor | 
20 | 800 = Squr. of the two ſides 


* gallons the area 2, 836800 gallons as before. Anſw. 
564 | 7 


SITS. 


De fame by the Rule. 


A _ A B F305 2 0 
As 282: 40 :: 20 : 2,83, the ſame as before.“ 


„ 


* 


Prob. 7. To find the area of a rhombus, 


RULE. Multiply the perpendicular by one of ' the fides, and 
that product mukiply or divide by the fadors, &c. for ſquares, 
and the product or quotient will be the area required. + 

4” 1 ai 89 af 4 


D EXAMPLE. 
* 
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EXAMPLE. The fide of a an is 37 inches, and the Fer 
Pendicular 30 inches; what is' ts area in ale "allow! > 
37 = Side 

39. Ferpendicular 


282) 1110 (3,93 Area in ale gallons. 
| 846 BCP 
| 2640 
2538 
1020 


846 


174 


The ſame by the Rule, 


Oo nr oe 
As 282 : 37 :: 30: 3,93, ara as before, 


Prob. 8. To find the area of a rhomboides, 


RULE. Multiply the longeſt fide by the perpendicular, an 
th hat Jans multiply or divide by the proper factors in the table, 
and the 1 or quotient will be che arca required, 


EXAMP Required the area, in ale gallons of a, xzhomboides, 
Whoſe 199892 «hide is 60 inches, and perpendicular 37 inches. on 


= &- 1] 


282) 2220 (87 Area in ale gallons 
197 1974 


"2460 
2256 


— — — 


2040 
224 
bo - 


* o 
TY Dit 8 
* — 


The ſame by the Rule. 


A B A B 
As 282 : bo :: 37 : 7,87, Area as before. 


Prob. g. To find the area of a plain triangle. 


RULE. Myltiply half the longeſt fide by the perpendicular, 
aud that product. multiply or divide by the factors in the able, 
aud tlie F det e or quotient” will be the area 1 nn | 

7 


. g if 
911 34 Lid 


ut 1 xc om 3d 2. 4. ' & EX AMPLE. 


a 


I. 


0 A U G 3 N C. ; 343 
kik. Tue le „ b 2% JN 
EXAMPLE. The length of the baſe; of a el is 30 inches, 


and its perpendicular height 30 inches; what is its area in ale 
gallons ? by 2 : _= Fe 
30 S Perpendicular 
25 = Half baſe. : 


282) 750 (2,65 Area in ale gallons, 
504 
1860 #__- 
1692 
1680 
1410 


270 


Die fame by the Rax. 


OH Sow 5 
As 282 : 30 :: 2; : 2,65 the area as before. 


Prob. 10. To find the area of a trapezium, 

RULE 1. Divide the trapezium into two triangles, then let 
fall a perpendicular from each of the angles upon the diagonal, 
which is a common baſe to both triangles © © F 

2. Multiply half the diagonal by the perpendiculars, dr half 
the ſum of the perpendiculars by the whole diagonal, and that 
product multiply or divide by the factors in the table, and the 
product or quotient will be the area required. 


EXAMPLE. Required the area in ale gallons, of a trapezium, 
whoſe diagonal is 60 inches, and the two perpendiculars 15 and 27 
inches ? 3 

1 eds 
— = Perpendicylars 
42 

30 = + Diagonal 

282) 1260 (4,47 Area in ale gallons, 
1128 N 5 


1320 f 
1128 


1920 
40 
Note, The area above found is, not quite 4,47, but it is neaxeg 
to 4,47 than 4,46, and in the practice of gauging, the officers: 
uſe but two decimal places of figures; theretore they take the 
nighelt, to the ſecond place, whether it be more or lels. * 
c 


$44 8 A UG 1 *N . 
r *. The ome wy the Rur. LITM 4 "© 
CIT 2427 BY ni 62> 4 hit bod 


{ 
— L . | 
INS 11 * E E. 
= 


A 2  AvioriiB>4 


- 


As 282 : 42 * 30 447, the ares 25 before. 


. 


Prob. 11. To find à mean geometrical proportion between two given number, 


RULE. Multiply the two given numbers together, and extid 
the ſquare root from their product, which will be the mean required 
E. 1. What is the weld proportional between 36 and 64? 
| I! 64 Tue j 120 3 


2:84 
384 


192 © In v\ 
=? 1 yiqulylh 
2304 (48 the mean required. | 

9 | 16 | 
724. 
21007 0-4 AA 
8 re 1 
Set one of the given numbers upon C to the fare, numb 
D.; then againſt. the other given number upon C is th 


: ſought upon Di thus: | rie Fo 
| oo... 6: 8 FIVE? WLE 
As 36: 36 22 64 : 48, mean as before. i | 


140% 190 ge, LatS0QO;.; 7 :cx2H | £ 
E. 2. by the Rule. What is the mean between 42 and 30 7 
eka f iD 010 D £40) | © 
roo As 42: 2:42 :: 30 : 35,5 the mean required. 


Note. This mean laſt ſound is a mean proportional beter 
the ſum. of the, perpendiculars and half the diagonal of the, ith 
pezium, in Prob. 10. by which the area may be found by the ling 
C and D, as follows ; thus : 

| F D C 1 D C 1 1 '£ 177 LA 

As 16,79 : 1 :: g5,5 : 4,47, the area as before, found by tt 


lines A and B. 


And in like manner may the area of the paraſlelogram, rhom- 
bus, rhomboides, and triangle be found. 8 £8 


(LOT 


Prob, 12, To find the area of any regular geh gon. | 
RULE. Divide it into triangles, then find the atea of one tri 
angle, as in Prob g. and becauſe there are as many triangles ® 
there ate ſides in the polygon, — 2 che area ot the triang! 
by the number of ſides, aud he produdt will be the area of ths 


polygon. ue m? 
n EXAMPLL 


-C A D651 N . + 345 


EXAMPLE. What -is the arga in ale gallons of a pentagon, 
whole fide is 30 inches, and the perpendicular 34-8 inches ? 
43,2 = Perperidiculagy FA L 


25 4 one gf the fades: *h | 2282 *£ 


2160 4 7 Wr een A {1 4512 
| 864 | 
— — if *. 13 ' 4 
282) 1080, o ($032 the area « of i sd: 
05315 — 3 9120 „ 2 er 99 


Anſwer 1 5.100 Area of ths Polygon in ale gallons. 


Prob. 13. To find the area of a a when the fide only is given. 


RULE. Multiply the ſquare of the ſide of any regular poly- 
gon, mentioned in the following table, by the common factor 
belonging to that polygon, and the product will be the area in 
inches, ale gallous, wine gallons, or malt bufhels reſpectively. 


A TABLE of REGULAR POLYGONS. 


, * 
» 3b | 


| Names of he| Area. 1 Area. 14 Area. | Area. 


_— 


Polygons. Sq. inches, dee Winegals. | — 


(l 


Pentagon 178 506099 | 2007445 | ,00078 
Hexagon 2,598 | ,0092123! ,011246 | ,001208 
| Heptagon 3,033 | „01288 ty, „0157270016 
Octagon 4,828 one | »0209 ,002245 
Nonagon 6,183 | ,022925 | +0267 2b [4002875 
Decagon 7,695 | ,027257 | »033311 | ,00357 
Undecagon 9,301 4033195 523 ,00435 
Duodecagon 11,196 „039702 „003205 
— — —_—— 1 


10 Ans 9 


EXAMPLE. Sequined the area of a pentagon in ale gallous, 


whoſe fide is 50 inches ? | | 


— = Tabular 2588 5 
2300 = Square of, been 
3049500 OK? 
12198 
—— 


WF I 542475 500 Area | in ale lern fame as before, was, 


4014 1 (1 DLL 


* like manner may the area of any . gdh polygan 
memioned in the table, be found, in- any: ok; the, denominations 
there mentioned, gov log 
44442 Ty” Prob. 14. 


346 Go AU G, N.. 
Prob. 14. 7b fat lle ares of '@ ee. , 


A ge ONTOQOTY ieh 1 516 * 


RULE. Square the diamdtet of the circle, and multiply or: di- 


vide that ſquare by the factors in the table for circles (page 340), 
and the product, or quotient, will be the area required. 


"RT " on r of a eircle is inch hat i 
us ner ir oÞ © fs ng gh 


its area 
80 


of bons d:b6£91d Sec! tb irs [it 201. | 
gol ve 0 (ti ales in al ie yn W wer C 
I nl 7 2» © 1 


280950 ' - } 91 


110 


[ 
17 1 114 * 


296150 
287240 


* 89100 [uM 
1 Um . 71810 * 
1.6} 1 — 


WITT DIT JIE? 17290 
1 5. (1 n le Re . 1 
Jill 4 6 9 . 5 om Dat ages | 
As 18,95 : : 80 : 47, 82, Area as before, | 
The Rule being TR Re! it 1s 0 table, for againl any 4 


meter on D, is the area in ale gallons on C. 


Prob. 15, To find ile area of an elliffis, or oval, 


RULE. Multiply the tranverſe and conjugate diameters together, 
and that produt multiply or divide by the factors in the table for 
circles (p. 34%, then that product, or quotient, will be the area 
ol the elliphs. 

EXAMPLE. The, tranſverſe diameter of an ellipfis i is 72 inches, 
and the conjugate 50 inches; what is its area in ale gallons ' ? 

72 = Tranſverte diameter 
50 — Conjugate diameter 


339,05) 3600,00 (10,02 Area in ale gallons 
35905 


(Jan, beer lo! 4 4 10 S2 1 
EL 95 | '+ 4d 03 1201559} Hels 
71810 


23190 
8 By lle Rite." 
A B WS & 2 (1 


A8"359 72: {wot 40. 02 Area a befare. 4 
f 4 ote. 


„ 


Go 
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Note. If a mean proportionubstween the, tragſverſe and conju- 
gate diameters is found, the proportion will be the ſame as a circle, 
and may; be found on the lines C u. ee 

. 388 110 1 ] 19 7 511 11 21010501 51] 70 16 [1 18111 914 « 
3 50d Hier .1n2mouDb H bm 


LXXI. Of SOLTD BOD IE S. | 


OLIDS are comprehended under length, breadth and depth : 

now by having the area given at one inch decp, it will be eaſy 
to find the content of any folid body, at any depth; for if the 
content at one inch deep be, multiplied by the whole depth, the 
product will be the ſolid content of the body. b 


Prob. 1. To find the content of a ſolid, whoſe baſes are either ſquares 
or parallelog rams, 


RULE 1. Multiply the length of the baſe by the breadth, and 
that product by the depth; and this laſt product multiply or di- 
vide by the factors, &c. for ſquares in the table of factors (p. 340), 
aud the product, or quotient, will be the content required. 


2. Or find the area of the baſe by Problems 5, and 6. of the 
laſt Section, and multiply that, area by the depth, and the product 
will be the content. WS. " | 


«x 3 
ol} 7 % 


1 10 118 OX 1 08 5 10,5 
E, 1. There is a cube, each of whoſe equal fides are 30 inches? 


what is the content in ale gallons? * 
1"2ſIONSEY 218 MI 
30 
30 
90 * 
30 hots * {411} 5 ' : ＋ 4 1 


. 


AS 0 T9399/717 


282) 27000 (95,7 Content in ale gallons, ; o 
2538 0 111. 
— — | | | 4 41 / 74 
1620 Fi 
1410 RIS 
2100 | 42k 
1974 ; 
nollcy e £001) 004060 


The area of the baſe of this ſolid was found in Problem 5.- of 
the laſt ſection to be 3,19 ale gallous' «- 
1 


— 


*. 3,19 X 30 = 95,7, the content in ale gallons, as before. 


By the Rule. 


D C W430. 4 | . ä 
As 16,79 : 30 :: 30: 95,7 the content, as before. 


_—_ GEE — 


348 eu xi DB. 


E. 2. Required the content uf a priſm in ale'igaUbns, hel 
2 16: 45, Inches, breadth 27, and depth 2145 inches. 
43,6 = Length . 
27,5 Breadth 


2280 
3192 
912 


1254,00 | 
enollgy | 24,5 == Depth 1.2 4 


A e N 


6270 
2308 


282) 26961, (95, 6 Content in ale gallons. 
2538 
1581 
1410 
17 10 
1692 


18 
The proportion by kd. rule iu lthe ſame as that for a ſquare 


baſe, when, there is a mean 1 e found between the longel 


g I 


"yp e ay 4 thei OR, hd © \ 
a N mY FE mean 3 by be \Rules © 1 T 
40 bib ob. 19 G D but C' 15) D | 
ad il, 


OP 29,5 41 2735 22. 266 ? 354, the mean, 


,.nollto 51, Ai bio iiigg For the content by the Rule, LAY ; 
1725 105 4 5 C | [ D + 4 1 


As 16,79 : 21,5 :: 35,4: 95,6, Content They 


In like manner the content of any right-lined ſolid may be 
found, either regular or irregular, if by the foregoing Rules you 
find the area of its baſe, and multiply that area by its depth. 


$823) I fry 7472100 » CC OS] | 
Prob. 2. To find the content of a cylinder, by les the —" ard 
diameter given. 


RULE. Multiply the ſquare of he 8 by the depth, 
and divide by the circular MCs the * will be the con- 


rent r equi re 


— ww * 


12910606 
# TH 


EXAMPLE 


ole EXAM EE. There is7a:cytindricab veſſel, bwhofe Qiameterfis 43 
| inches, and the depth 1 inches: what ad the content in ale gations ? 
45 nas oer 
45 Hind p,rg 
225 1 
180 RY 
2025 
12 


£ 
i 


339,95) 24300,00 (67,67 Content bs ale gallons. 
215430 wk x 


* 
— — — 


275700 
251335 * 
nn . che ripaw(ofly 
215430 "yk 


282200 
251335 
30865 
By the Rule. 
SQ. OT 
As 18,93: 12 : 43: 67,67, Content as before. 


Re 

> 42 11 108 Ts IOOO10] HEIOT 21 5720 "; x 

Prob. 3. To find the content of a ſolid that" "lids" tue ej elliffes for its 
baſes, called a cylindroid, by having the diameters and depths given. 


RULE. Multiply the tranſverſe and conjugate diameters together 
and that product by the depths; and this laſt; product divide by 
the circular diviſor in the table of factors, the quotient will be 
the content required. | . 


EXAMPLE. What is the content of a cylindroid in ale gallons, 
the tranſverſe diameter of whoſe baſe is 72 inches, the conjugate 
50, aud depth 12 inches ? | 

72 

50 

3600 
12 


: 
9117 *Y y 4 2 —_ * 


Ju 
; $*.1 p 11 8338 EL] 
339,03) 43200,00 (120, 3 Content in ale gallons, 


339% » 6 nina 


* 
718860; ́ — 21£c4p} sd. vito 118 © 
1 14 1 . * . 4 b 
ieee eth 16100 115 c. 


E. 
The 
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The proportion by the wle is theiſatne: as ſor a eylinder,. when 
there e p39pertionah Mund heweey, the, fr ajſverſe and ton. 
J . diameters, | 


7 | in 1511 L116 122 iv 2d 141 


313) ITED OY LI 
— i ment reunite E 
8 ae i * AS 
. As 78: 78 720; 60, the mean doe. „bil 
„ For the content by the Regt. . DE : | 
a 5 5 5 © 


BY gp 18,95 * ful 5 bo : 120,3. cage b., 


Prob. 4. 75 ind the content of a pyramid or cone, 
RULE. Find the area of the baſe 


the foregoing rules, 
which area multiply- by one-third part of the height, and the 
product will be the content. 


E. 1. The fide of the baſe of a ſquare pyramid is 27 inches, 


and the HO altitude 45 inches ; what is the content in 
alc gallons ? p 


27 i= "Side of the baſe 
27 C 


189 + Bu 
- M 
282) 729 729 ( 2585 A Arca 
504 64 15 ot the height 
— 
11912d 2s zaoll 2630 38,7754 Content in ale 161 888 
1410 . 3 
Aru Seen SU 181 70 
) 11:3 (ini fp isa lud 1915919 » bi | | 
god 6.149% 2256 22 ut L. 12 | 
1410 
6 BR. 


c > G 
By the Rule. As 16,79 : : 38,77», Content as beſore, 


E. 2. Required the content of a cone in ale gallons, the dia- 
meter of whole baſe is 38 inches, and altitude 45 inches, 
5 ern 5 
le” -38 = A 
304 he — 
114 ; 4 
359,05) T744-00 4622 = Area py Rt fn 
i 15 = 4. of the height _ 
| 14900, — " ; 


60, 330 1 in ale gallons, 


geb oni & CG. BSE f 
B de Rule. 3 2-25 :: 38 4 60, 32, Content as before 
A rob. 5+ 


G A Us G IN. 6. 395 


Prob. $4: To find ie content” i the fruſum of a pyramid or cond. 

RULE. Find the area öf eich bafe by the foregoing rules, anda, 
| ional between them; then multiply the ſum of thofe three 

mean proportional between them; the l ply | | et 

by J part of the depth, and the product is the content required, 

E. 1. What is the content in ale gallons of a uy pyramid, 
one fide of the greater baſe being 40 fuches, that cht leſler baſe 
30 inches, and the height 60 inches? 

Firſt 40 X 40 = 1600; and 1600 ＋ 282 = 5. J. Toſlera area 


Then 30 & 30 2 and goo = 282 = 3518, {ſex area 
„„ 5767 X 3.18 = 18, 0306 =— 4,24 Mean 
Me uod bu T "Gor 
Sum 13,099 1 
atonorct 5 J of che height = 2 e 
1091504 e 2141-21 (C ed too £915 gore 
Content in ale gallons 46. &o od liz Doborg 
een Deer: * By the Rule. 51 jo b 90 1 a 


_ Ful 


16,79: 1 :: 40: 6,67, Greater area 

3 ? 16,79: 1 2: 3355 3185 Leſſer area. 
C D C D _ 

Then as 5,67 : 5,67 :: 9,18 : 4,24, Mea 


” * AR Sum- 12,09 ' wan - 


Jof the leight = 20 
Anſwer) 267,80 Ale'gallons as before. 


E. 2. What is the content in ale gallons of the lower fruſtum 
of a cone, whoſe diameter at the greater Baſe his 38 inches, the 
diameter of the leſſer baſe a 6 20,2 inches, and the depth or height 
Dd 21 inches? N 


* 
» 
» 
. 


L 


| 


W 
if 


Wy 


| — VN nl a 
: 
* 
1 % 1015400 1 * 4 
N 7 : 
121 8 © ani if; 2 1 ' tim 
. P SA 4 - 
: T: ai . Y ; 
* 
A. — 600.6 TL EEE LETT ETSY 


Firſt 38 4 38 — 3590 4 2 Crener ac . 
And 20,2 > 20,2 + 35985 7 Letler gs : 
„. 4102 % 1,19} = 4.5426 =-2.13 Mean 
m0 8% 316 $152 (TO, OT; Sum 
' 0 3 7 =4q of the depth 
19190 et 19093n9d «5 © 09 Anſwer 50.96 Comtat An ale gülloh. 
gorT By 


— 


36% Gy As Us O ty N Ga 


DEER * 4 . 24 i 8 ern 
s» — CAD TID »\s Wat 


Thus * wm 10 IT — *. 7 85 4» o — arca, 


a © 18,94: * 20,2 $ 1,13,” Leſſe Arez, 
AWC * LOT he] MA * Qs LT TY +5 y OL on 01: 14 
C D C D 
% Then $5, 4,92. s : 4492; 55 1513. 2, 13. Mean 9949 
* ae 1% 2% 1,28 S um 
„ 72 TN NCUEM . 5 220 0 +: — I. 4 of the height 


-u 41 vs * 4 3 wn 
4910 5 _ ** 
fett-. ＋ find 15 content of a ſphere>or give. g 1 

= ſphere, isgtwo-thirds of its circumſcribing cylinder there- 
98 the, cube of the diameter of a ſphere. be multiplied by 7 
1 ot the circular factors, &c. in page 340, or if it be diyided 


y 1, and half of the. circular diviſors, then the product or quo- 
tient will be equal to the content ok that 2 From hence 


may, he ound, factors and divitors for the, cube of the diameter of 
any wo or all the denominations in Page 340- 


1. For F A C 1 0 R 80 © 


Fadlors for a cflinder. Fes fbr a ſquare, 
1999243 , Malt huchels, 


28 52903 5 T2370 92 23 1 
41 „0785 500185 57 Ale vallo; us. 
„n \o 700g 300. 2 267. Wine gallons. 


Wir H., Fore DVS ORS. the proportion is: » 715 


= 1,3% 273 „40699 Diviſor for malt buſhels“ 
15 27 . TNT 338138. Diviſor for ale gallons. 
5 3; 7 J 1 94, 4: 441,28; Diviſor for wine gallons; . wot 
And in, this manger fators and diviſors for a ſphere be 
foln, 12 all the d Nate dradiatRarions mentioned i in page 340. 
R LE. Cabe me diameter of che f here, and multiply or divide 
that cube by the faQtors, &c. above . and the product or 
quotient will be the, content of the, ſphere., | 
EXAMPLE. Required "the content of a here in ale gallons, 
whoſe diameter is 22 inches? 
Firſt 22 X 22 X 92 10648; and 338, $8) 106g (19,76 Alc 
gallons, the content requi: ed... 5 


Or 10648 x 00 18557 — iy 19.76, Ale Zallons, 28 1 
Ni Jams" by Ne We'd” 2. E on the Kb 


Aer 50, 50,96 Same ay, before. | 


& } » 11 


ves. D a . v6 * * * E. av Nur ung oY .o .doi 
As af , _ 5 4 22925 125 76 the content ml heforey 10 
U daa 

The han "way be, . Jt hes lines: f 0 Bg be Rue 


for if. Dy 52 167 of, ahe eral Jizafors ba. Tasca dee. 
TOOLS Wi the e Binge bo e, dee 41 “ 


1 2 % 


&@ U G Ei c 359 


OO —_— point for malt buſbels. 
naue 2 2 4242 
71 1 — wanc 
—— e 271 E wit 


Then as 23,2, : 22 ob 22 


19,76 , 6, Alc gallons as before. 
Prob. 7. 2 fla bb ante e N. by 


having its diameter aud 


RULE:''To ihree times the ſquare of — the diameter of its 
baſe, add the {uare ot its altitude; this ſum multiply by its al- 
titude, aud the product multipiy or divide by the proper factors 
for a ſpheres in page 352, and the product or duozjem, will be the 


content n 
EXAMPLE. ' What is the content of the fruſtum of 4 
in ale gallotis; the diameter of whoſe baſe is, 30 inches; nd — 
altitude 9 inches ? | 1411 c * 
255 = Square, of 4 the diameter K 
5 = Three times the ſq vare of; of 3 G 4D 
12 3 of the Aa. 
756 1 


—— — 


538. 58 6804, oo 42.6 the content in * galloys. 


Prob. 8. To find dle content! of the gredter tun of a pere. 


RULE. Moltiply the ſquare of half the diatheter by three times 
| the altitude: N. che fruſtum, and 10 this ſum add ;the * of the 
0 2 aud this laſt ſum multiply.gr-dwide by the bad rs, ec 
, ä iu page 35845 the F 
? ” nt required 


AMPLE. 2. uired the content.s 0 the. froltum, of e 


1500 91 


in 15 gallons, the demeter of whole is 30 inches, in 
tude 231 inches ? . 


225 = Square of ; the ET d. 
— . of | * N 1 116009 
75 = Three times the altitude * 
: 10 , 4 1417 #. * 

1125 4 | 
* 295 2 1513011 Mods 

18 998 K - . [| 4 * 4 - i þ 

1887 U 


15623 = Cube of the alitude | | Reps aug, 
538.58 32500, 0 (60,3 the content in ale ies. 


0 Prob. g. To genge « maſk tun in We fort of the ff of cope 
Moan, | 1. With ſome convenicut  inftrument, 15 the to 2 755 and 
et 


of diameters; and alfo the dep th of the 
w — Prion t r, aud take that ſum 
p which will be — the — in' — ” 1. 
2 2 4. To 


* 


107 
oy 


% 
e ——_— ttt ̃— ro 
— = ae 


— 


22 
5 Err Ü ww —— vr -. 2+ 


— 2 — 
2 a= OED 


— , 


| 
| 


— . 
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2. the axca, t one inc 9. 
and Hi a fod tat fum ag Mg) dnt ei 9555 Nn un, vl 
in p $04 ade quatins ill chest af gone, infh Hep, 
which bh . Man, faruthe, Whale depth. or) wid ; warn? engl 
2 RAM B. Ibere, isn mdfhs ann; Whate top: diameter 70 
* dlamctet 50, inch rand dupth40 anche: 
whats — at one inch dq / dnl 11g (10153 inn 5 67 
— 2 How — oi mem 2 vega! i 170 


„Hollug 1:5 A ts, 12 / 4% oY & „0. 0 
lk 4 „olle 5 um 12,4 * tic rng & goqque 1 4 
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Prob. 10. To gange a ſpare mat 4 of Ades are query whee 
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RULE r. With ſome convenient inftrument meaſare the length 


and breadth of the b ED) 1 the depth of the tun. 
2. Multply the. npth o of the baſe b by the breadth, and th: 


prody> multiply os die ide by. the faftors, &e;” for a Hütte ng 
tan in page 340, and the Product of quotient will be the ea i a * 
one:canchydegpor nm nd Mn ot fa 
þ EXAMPLE; There 55/4 maſh ton, whoſe "baſe is a ſquare,” M i 
fide meaſuring 50 inches, aud the Gel 20 o inches: 3 * at 1. the gl 
arc a in muaſh wn. 1 121 41 118 | ry 1 
1111941 %% 3b. 113 eb C 

J ov t 323010 21 Hu 108805 d 110 206.0 W633 n 190 : 
„ole 51 3 0 uo 3039-44 © „ ht 118 e200 1 is 

EOY 25 (U Area in gallons.j nd „ 2 4 

0 1 8 {3 Hug has „( oo 71,751 04 4) ne eien 290 2 
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lons twice ; but the undeb net ber Mult be Tet one” fignre fart r 
& tlie wg. Mamti oh h ich- dSlIHhei ſame, rembve cli d df the 
ſubtrahend oub plbecd ifar the tho let handy aud it is Bvided by 
10; this tenth part, ſubtracted fvonb thytuumbets of fi Galf6Hs, 
will leave the quantity ot wort $0, by chagged. 
2. By multiplication ;, Multiply the number of warm gallons 
by 49, 2 decimal, and the product will -be-neat gallons, 
E. 1. Suppoſe a gauge of warm whit were“ 5 gallons, what 


RULE 1 "By fubttaids Sligo wi ithe ndtübkt of Wixay(gal- 
of þ 


* 


muſt be charged ?£&® . 116517 


By Subtra&ion. By Multiplication, 
35 \ 0 WP 
222 at; 
Anſwer 31,5 Neat gallons. Anſwer 31,5 Neat gallons. 


tolls H: renner if 4 0,14, 230 DYES 


dianizters,| then; inſtead of the gauge point” 18,95, o e Hag p. 
make uſe of 20, to which ſet the depth on C, and apainift uy 
diameter on D is the content.'imi neat gallons on C. 

E. 2, Suppole the diameter -ot a bygrtub is 30 inghes, and the 


* — m wort in it 19 inches 3g H many ncat gallons does 
in contain! | 
By the Sliding Rule, 


Ng wh do * N. » "rl 1 Ibu a 02002 * ot .yorJ 
E. 
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As 20 : 10 2: 30 : "Ne t gallons, the Fontent, . 
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the dz bgs . * £ 
nah In buſineſs it fometimes happens, thabi when one; of: 1 the given 


44 umbers as fet to the gauge point;the dthbr given number with 
fall off the rule: In this caſe there mult be newqgauge>quimts 


44 eee unity on to the old, gauge point 149 N and 
15 agginlt the other 1 on, C is the new, gauge point on D. n b 
4 E. 1. Suppoſe it were required to find 4\new:gauge point to 
0.01 18,95, the old ale gauge point ? oe 
55 Set unity on C to 18,95 on D. and againſt the other 1 on C 
12 4 is 59,92, the new gauge point on D for circular ale gallons, 
4 E. 2. To find- wan gauge point for wine meaſure. 
Wo Set unity on G to 17,15, on D, and Sg#inſt the other 1 on C: 
þ; 1 34,22 ou D, the new gauge point for circular wine gallons, 
11 And in like manner may auy other ne(y gauge point be found, 

N 8 
off Note, Thele ſecond gauge points are the ſquare roots of the 
mt leiter for ale gal- 


diviſors, multipled by 10. —Thys, the, circular 
lons is 359,05, which multiple / No = 3590, 5, whoſe ſquare 
bot is 59,92, the new gange poi for De gabs, the fame as 
before found s, Au en the chage o matgieg may? any other new 
BPR aunt be found. 
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11 18 Find abe 45 K se A ee 
mutt ply that area by-the dept — i in gallows. 

Re — — h — 1, ud the whole cot ken of the tun 4 

= a. ad gattons0 | ©: | v1 | 1 ty 
. th wy e con 2 . every inch of n's' depth 
1 the are Df he <r ueed, to itſelf, 8 1 mp wil 
a the content, at 2 ines wp; to this fol jadh gh area of the 
rſt inch] and o will h e contem at {9 1 inche je and 
this manger Heep coutinuaàlh adding, g. tit; you afriye/ap the depth 
b - whole: Gena, laſt will be e ET oven: 0 4 
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tun, af the work be right, n 
>EXAMPLE pth! of a ſquare maſh tun (is 30 hes tle 
lengih öf the baſes 119 inches, and the breadth 102 inches; Wh¹ 
is the conteny of ghg tun, aud alſo the content at every inch 
of its dep th ? 


910 21! 19 2DOOp 51 10 29 5 24 ; T 2 144114724 

» (103 11 bla 102 9 „ 216.44 5 C0111 £ , 
—> 13040; an e {lit 

flawys 19e S150: 19% TT n los 11+ uit oe To! 239! 1 


n N oilgy o ,» 4 11 up O1 9718 1 
n 53-47 — at 1 inch deep | 
bas not» % 30 Den > hon hos var N l 4034 


8) 1654,10 * Cost l m. inen > 4 
91124403 80 2 [336 T 12 gd 4. PU content in biinlely' / XI | 


25,964 = 259. 8 —4 = = ws in quarters 
8) 53-47, ge 2 


47 = Ate at 1 I in buſhels, 


6, 6,68 = —=66b. 5 
0. B. F 6. : 
Then per rule O 6 3,47 = Content at 1 inch 
o 6 = ; 
\ Þ 19:94 Gomes at 2 inches 
— x 2 


ol 


2 4 15744 = Content at 3 inches. 


And in this! manner procee@rilk you come to $olinches, the hole 
l of the tun. ＋ vo W's 1 10 9113 bn 1139 hi" 


„The ſeveral 1 ade Phaeed in dhe 5 table 
1 2 their n — the Whale depth. 
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8 a, the depth of the goods oF: plains were 

20 inches in the maſh tun, how many quarters, &c. "would i it con- 
tain at that depth ? 5— 


I ſeek for 20.in the column, under wet inches Land againſt 
jt are 16 quarters, 5 N 6 gallons, the content. 


2) MINT 1 -246&-$517 £ IA. » 28121 ( de 
Prob. 14. To gauge ond inch a cofitier with 4 riſe s crown, and 
make an adh far, the Same: 51 
EXAMPLE, Let, the figure ARGD HE . copyes to 
he gauged and inched. 
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RULE 14. Take a. {mall * Vl Hite ane end; of it. zt A, 
255 extend the other end to the oppoſite "fide of, the coppex, at B, 
where make. it faſt; then with ſome convenient inſtrument find the 


n ateft” depth” e of it, chat is, the nrareſbIdiſtante from tho tit dd to 


the bottom iat C, and ſuppoſe its equating or inches in ke manner 
lake che leaſt depth of, the co PP» which is the, y reſt diftance 


rem the, thee wo ghe, 705 8 of the 1 tH, 94 2 KW to be 
W. 


Hown.! 


7 inches; their $0-—47 = 9 e. g as Ve 
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TIA AT 


83 G 4 Ve t#t x0 


212% Taylipd ate dikimetari at inhen ht ton the cn, weadure 
A,B: ahe,agip diemate no whithfuppoleyq ences; ahentboll az thread 
with, ** Mumwrt, at the i endi-glt i in / udo;dhbriie!l mayoriatng? f 
then meaſure the diſtance between the edge of the chpptr 
200 the place where the threads cut each other, 9. dere 3 
inches ; \thkni 94 = to ſubeudtetl from the t 00. 
159. Nay od. the. diameter the Boten ba Leros 
q content of | the, liquor /{requiretÞ} to over the 
ge mea < the diameter f, which: touchts rhel'top of the 
Ny and het ſeljt 82. inches g then by: having the oh arid! dov- 
. e aud the altitude of the of: albone rt that 
12 77 ©," ou content 'of that part may be: over Prob. 6; 
Set. 68, from which the content of the crown ut fer 169 
4 Hiettontont offthe erdwn indy be found 15 
N the ſegment oof 4 inhere; or thus; mul N wi whe: of the 
bowom Aaliamcter D bythalf” the altitude of the! crow! n, alick the 
product will be ncatly—cquat-ro the conteut of the « crown which 
tubtracted {tron the art CD. vill leave 40 eh of liquor 


© 0 


required to cover the crbwn, * ee 
N. To End the qua eich of liquqr to cover che crown by an laſt rule. 
odge Diameter 90 See 0 * 18.727 
hy "Diameter CD = Areas "—_—— 
F--4 ir 3822 5 _ 


— ꝶO—ᷣ½ — 


20 9, O Mean Diamett x= 9 6 
Aren of diameter DC —47,825 0 
— -e altitufle — 2 content 771 CD= = 54,792 
£1þ,4 1% = þ2 | o ZContdri of he xd = 26.5375 
Dee. i: „ rs 0 
— — 17 — to lore been 2540443 
Ob VO £4 * 
9 "Fo 2 the conteſt Wa 0s "copper, who u hetween 
exery, ©, 10 inc h 0 from the 0p downwavds : to ther own, v1z. 
e B 944; 8 ſuppoſing 4 gn this example 1 found the brit 


m_diameter at 5 In the top 88 inches; at 15 inches, 
— he top $55 Inches; cand nt 25 inches, from the top 82,3 
ipglies, 3 as they,are ſet don in ahe ſecond colnmn of the follow- 


ing table; then find heir-reſpective areas, and fer the Are againſt 
their diameters iwvithe würd column, and the contents f D ſe- 
verul-parts of the dotk unf gallons in the fourth column; which 


feveral contents are re nr Cee. in the three left coluyms, 
oe, s 1 C 
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. | 88,0 4 TW 8, 215,680 + 
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* 85 1 find * fevtent, pan, every! inchraf - the copper” _—_ Heng 
RULE: Fadbaithsr kule dan ai3taft (> Ep! pal if ted” „ini 

hiirrels; Kc: ſubtwact tho are ofuhtbe föſt 10 inch 5 Adu the re- 
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25= 13 6,456 


10195 * #2 1,956 
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ve, finiſhed ſhe, fabtes Glen with, he Greta, 
add the content of- thę frrſt d 
HI . 


The copper, 


dry inch, 


f , 14 77 

7 fitt iQ | T 0 | 

nga | q t 

140, 7 0.1.7 91 
1009, dos d. e | of 
700.8281 55 6520516 2,86 | * 
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© Then I take the ſecond area, wad | G. | 
ſubtract it from the laſt remain- * 1 
der ; and fo continue to do till F - _— rr 
come to the 20th dry inch; and 2 5 3 , 
then to prove my work, I add the 3 - +5 24 0 5 
contents of the hrſt-and ſecond... | 2 A. P.: (229, 11 
10 inches to the laſt remainder, i © 1342 3 5 | 
whoſe fam, if right, will be alſo | 6 | 13 1 7 | 
equal to the wholc content of | 7 W © | $ 
the copper. 4 ol 3 
| 9 0 14 
Lal le the. AN ares: i 0 | 2 7 
and fu tract it from the laſt 11 10 0 | © 
remainder, and fo proceed till | a — 4 I, 6 
1 come to the 97th diy inch, <: o | 3 wo 
whoſe remainder, if the work 15 Deny | 2 8 
de right, will be nal to the 16 3 2180 4 4 
quantity of liquor th cover the 17 7 18 I 
crown, as found before. — Thus 13 5 3 6 | 
mann Haid che Jubtradiong © |. 9 b-4 +3 
trianster, the ſeveral © contents 12 Apvitty 2. 8 | 
the-tneardt even, gallons: mw yiÞvs op all, at Las Rh 6.0 
in the annexed table, and 3t is 23 of ie q 
0 goy il oni s to An Nd AED b 'C 
: ene 55 19 „ii Ag 2& 4 
f | f = 1 | 2 - | 4 f 
s- 4. a 8 ; 92143 , 
"A 94 ts 1 D 8. 7 L 3b : 
—— ao 17” & | a 2. 
"68,1 e 3 nl; 1 Meer, 
5 ro - © 5 ps Ls 25 ft 0 45 f Th 
OS.” --* | | 3 balf inch | ogy” 3 "6d 
12 ” © l 
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—— tenth ——— 
eee et 


NIE t: Find the area at one inch e by the — 4 
N to — — 2 and gallons; then fing thc 
one-tenth of t 2 removing the dot e farther to the 
left hand, Tow — (20 rels, &. 

2. To find the content at every t the add the, area 
of the firſt tenth to itſelf, dy ou will Have the conten at 41. 


tenths; again, add the of the firſt tenth to the content of 
fecondtenth, nil} vr bw ths content of three texthy 7 and 


by continnally * atem of the firſt r every _ 


you may tenth a back to Het depth you pleaſe. / 
EX ANTI E. Suppole-f lead the 1 u of 11 $724 by 
and breadth 90.8 inches; what is" the dae "Ser ten 


1 
the 0 k's depth? 0 


2 4 
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The bred of W ind being 97.08 gallons; 4 dh gene Fr s 
ſum is 8,758 gallons, which reduced id h . 2,8 g. and if 1 
much will the back hold on every N an _ of v0 4rd depih. 


i n e ST. a 


To e 0 content at eg, * of an inch, ail you c 


to the depch require, pracce as follows. 
| Þ | 1 
0 1 1 B. F. G. 
70 4 1 O 88 6 Tenth = 1 2 1,548 
— 1 %58 | o 1 0,258 
+ Teh — 0 2 92885 I 3 1, 806 
| 4 0 1 0,258 = o 1 0,258 
3 Tenth = © 3 IT F $ Tenth = 2 © 92,064 
I 081 0,58 „reren 0 ns te 
4 Tenth = 1 o 1,099 | 9 Tenth = 2 1 2,322 
ren 0,238. ru u O or bait By 90,259 
| har J * — ü— 
3 Ten r 1 1 1,90% |, cad > 1 10 
0 1 „58 55 1 ch 2 2 8 1 PE 
* Siet en 79 1s 175300 2 Add ba 01 2 
9 Ten | & of wp 3 5548 * oY Uns | in 0. mins? Ax | 1 Jo 


— * O _ a T be 
bye, whey 12 come to inc . the hacks depth, Grd, be 
content ig N 40. that: bel ber ound, which proves the work ui 
be true; 92d this manner I prageed e make the following table, 
1 75 N e dhe back's; dehch, where, all de gonpepty are 
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1 | | tenth; et de,. UA: 
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* 4 , A = of 0d S os 
| © Sögel = 2 | \ 08 
v4 . 3 | 7 2 1 ' 4 
20 A 3 og, O 7 er”. Buborq fit = 000 
- 6ots; x 3 $8 4 v Whit > am RE + 
— 7 2 8 hs 
' 2e 14 


Prob. 16. To find the ſolidity of the ungul#, or hooſs, of the fruſlum 
of -@ cone, having the length of the feat and leaf diameters, and 
alſo the depth given in inches. 


RULE r. A th . hf =0 x oct 3 
| Makiply the product of the greater diameter and 4575 fruftum's 


height by che ſquart of thx, greater diameter, made leſs, by th \by: e pro- 


duc of the lefſer diameter into a mean proportional between the 
two diameters; and this laſt product divide by three times the cir- 


cular diyWois, ih PRgr3T340, utes, 0 e diffefexeꝝ 2 the 


diameters, and the og will be 2 of the greater 
% 21 01 pion Ls, Fr the 1 1 of 710 N 
e200! 1391 J{ 171 292 R 1 N f Wet 10] vis») 


Mu 2 af HLH the leſſor ir 4 height!) bylube 
piodudt: vt ther yredter ! diarheterg oihtoca) hn / proportional (bored 
the d dmr mitleid ay: the guat af * Jefs tliamatter 
ea product divide by three tines the circular diviſors in 

page 


and the backs to the __s 


@ Aa ww , 


GATE CACTUS 363 
page 340, multipſiel LA the tarde of the” diameters, and the 


quotient will be the ſolidity of the Gur 
EXAMPLE, Let _ following. figure * lee tHe froftum- of 


4 conte? — er AB = Ay the fefftr 1. 
Meter b UL 85, 2d & the 55 h*= 20 chess hadtut; 
the” 6 70 178 Hbþf TB) and Tells . hoof 


ADC 50 0 ON "in p [ £ 


Med $19 {691 ſ! "IT 


. 21 01 Aae the, Ko r ay A CB.? | "Rc 
26=AB 36 32 — Mean dia. Ha 

80 1947 35 30 heb =D 7 E 

770 U . 00 go — id. | 
I: £0061 19 2 102 } 1! 

1296 = A B ſquare 

_ * 2d . 


336 
Xx 720 M product 


+> 


v9 19 HH 


6402) 241920 (37,43, the oh ih ite fllon ; > 


. 


2. For the leſſer dof] AD C. 6. | A 


359=DC 36 3 i 4 Fo | 'T 
20=h It = Mew Lis eter $0 | Ou | 
— — | 7 1 | N 0 
600 = 1ſt product 72 | : 900 2 D of DC 
— ee 
115 = 
— 
1152 
NN * \ * 6 A K % Gira oh Du N oT 091 014 
Nd dien Td . 252 * * W 9.109) WAN run ine 5 * 
* 600 LS MMy&--1 * Whey Al up 


62 6 62) 1200 (23, ale gallong 
3X 359 X 9 = 0492)131200 (23,39 ale 8% 1 
3743 
ue. 39, bar ainsi 1916932, 511 to» Agborg od vii“ 


„ois Contes in de gallens of thb viele Troſtum . 
24 115535 55 80 | + 217 s Ot 1 mib 15H] ad: lo Huh 
110 od z nit N 5 [obiyib Buber. q fisl euls bas ; stommsib ow? 
9111 LXXII H. 2 "RG AUG 1 NoGy le 

100 1918579 2 00 0 2 o S'K „d III 31510Up vi) bas 219133 mib 


L. order to have a he un nding e matter, it is ne- 
1 wgt. far the uger to h oo ome* 15 che conic fections, 
Aluſe Gt vf generally ontpartbio BIG. generated: by one for 
—— fſeftions;/ vhich would enable hib theſbetter ti diilĩguiſn 
ta which=of dale the calk's curve behreſthe neareſtneſemblance. 
8 nolivid 18ly21i2 di cogfhira d 2bivib huborq ICs. 
379 


394 CGASIK) BAI CINAGG) 
© Ganfgers have reduced thoſt different curvatures of caſks to ſout 


varieties, je) \o vita wh hh oo AUOIT KY 


Caſks of the firſt variety are moſt curved, and are conſidered a 
the middle fruſtum of a 25 which is N by che 
outer lines of the falle 


Caſks of | cond vs ficty, fapd 470 
of a which is . — 
2 third variety, HY ſuppoſed to be 1 
9. dale 


fruſtum of two pargholic conoids, joined to 
greater baſes, and is repteſented by the third lines. 


aſks of the fourth variety, ate formed of the. fruſtums 
cones, joined together at their greateſt baſes, and are repreſented 


byJthe inner > It —m— | 
* —— — of 


oh. I, 6 4 Mos n in any 5 the four © 
beth by H rule : 


1. To find taten diameter. 


Multiply the difference between the 
it is leſs thauf 6 inches. = 


AE 
— * A 
— 
2 i 
2 * 
Variety. 
3 
4 
fo bel 101 +; Rs 15b1q91 91024 odd. tl 19,1 A 
= U OriiÞthe- Gree Beten he heed and ding e 
$051005 543 h9T1G p93 - 22112171 inches. Gar 
«@0119176y iu 2111 [Is 03 2 . 1 oller K 6 


| 19 501 FP T's. "A 
Vega nuch way 170 For the 5 3 ak 
| 5 $ | ; 10 1 ms roll 
2502150 
has add the proded to the head diameter, then :that'ifnum 
will be a mean diamerer, 


\Maib drm to U — 01,220 


17 42 Fr To G 
* _ y_ 08.2 |  Bvbort 


RULE. mean diameter and ti phy chat) ſquite by N 
| the length of r the product 3 - the If 
Fong in in page 340, _— produll or Adden wm or 
the content gf 

40%) Lobersr! (20.082 


Aeg alt ai. 1000 


* 


' 74V Cnc 
wot 02 s to rn 4N919Riþb Sodt byroubor aver argued) 
The FIGURE of the four Paricties of „he 


„e harobitnoa 218 bas bovid flog is Nins Tha 50d) to NI , 
aa yd ba1nst31qot ei daudw z b dg! D o muflyr eser d: 


, N 10. ene) 
0 3 5 al Hin 9! 8 


1 haton 21 hee bi 5d. 


10 (171 . d OJ WT 4 ”" TY > ' 
AG fon boniof ,ahion 4 ow: to muſturi slbbie 
v7 


T2 TH 14? bb 2 


2611 tin yr pla1qut »i bas 2oled 1918518 


enen 2dr to bannot Why en Lag tit 363 10 2 
51991 915 bas cad —— . 1500 90 bogtof a? 


WT 285 8 190111: vs 


(ir ord) od Kid. SV « 1 A 


1 a 
A * Mud 0 


batt oT +: 


: 


hed 5d) sed nt ib 501 yiguluM 


"EE 9 r 
a , 
— — 
Nos 4 " 
| 


M Ls 


Monch 


— — 
— — , JI, 


1 


E. 1. Let che ind kgure repreſent all ry four varieties r 


talks, whoſe bung diameter Od is gh ünches, Mead diametrr, & D 
BC 23 inches, and length x 7 28,8 inches; required the content 
in ale gallons, ſuppoſing it to belong to all the four varieties. 


For the ſpheroid, or uſt varie by the x 
Bung diameter 36.3 0) £4 $30 diam, nearly 
Hea diameter 23,0 1 N 5:4. L _ ik 
Difference 2 1016 1 
Factor 1+ 388 asd 3d; of arb uH 5. Hb * 
WBI 5 — 
280 : 
210 64 beat DO of mean diam: 


— bal oT = Len th, ** 
Produt 286 2553 gl 


49 Head diameter 29 Dar boo νsib "_ teu pꝰ t 
id yd ihiwvtih 10 vi: — 19 porq »01 by 2 a, to dises! 50, 


Mean diameter „ 05438 1 nen 5 .0þ? eq Nt 2170s? 


As lo 1a3tngs . 


tp | ; — 30 18258, 38 (50, & cout. in ale gal. 


. CASK GAUG I N G. 
SHI JDUAD Nie ADD 

| By the Sliding Rule, -» 
AZ > I yt 1%. 7, » 3 

Find the difference of the Hiameters, Which in this caſe is 35; 
lodktiowthe line of inthed on-therretger! of ahe ante} ibnd ſde ws, 
1 116w:the!sHwel marked ſphe raid and WH 
— here add oto bile head diameter, and the ſum 
ill be ment diamuter ; asg insthis examplb againſt. gk 169,44 
3 2 the mean diume tet the ame as found before! Then, 1 

03 15/214 AL D! 01 þ Ft 53 Asi Dread Sto: Lobby 
s 18,95 : 28,3 :: 254 : 30,8, content in ad gallons. ' 
F. Pbr tlie middle fruſtum of a patabolic ſpendle, Or that 


ot e gdovarijety of caſks, by the; Pan. aunflurt 2d 101 K 
iff. of diametets 3/5 25, % Mean diam. wearhj 
or re ; - 2$5:@&:2msib ni. Hd 
* «=. "© ; * 101 
| 8 IEEE — —— ; - no GO - | X ' $4464 + 
. 141200 Hubo i 
a r £042 7515mcrb bea 
ut 2,170 \ 4 1 535704 | | 4 g 
cad diameter 23, 1 28,3 Iingk 
Mean diameter 25,170 : 190512 | x 
—»_ 48 308032 , 
* eee, 227008 . 
Hoe ge 


e 

. 500259) 1797 1,033450,0 cont. in ale gal, 

_ lk _ 1 4 — — g ; 

= Bf Vie! Shading Rite, | 
niWathahe diffetegice of the.diameters, look on the line of inches, 
onthe, edge of My Ele, 784 e numder ſtands againſt it on the 
Iine marked 24 variety, add to the head diameter, which ſum will 
be a mean diameter. In this erample the difference is 3,5, againk 
which on the line marked} gd variety, is 9,2. nearly, which: added 
toltha head diametet is 23, , the mean diameter. Then, 
s 5d III 42 No 58 .D Ds 31 C „ 6: Sher oA Han ont 
21 As 28,95 : 28,3 2 2372 30, content as beſore. 


E. For the ſniſtum of two parabolic conoids, or yataridy 
(L 


of caſks, by the pen. : X 
Dif. f Ji eters PY 2 11 24.9 . . 
a0 58 211 14 d ef Od 0 948 : 20,31 2A 

. . 'a% | . 25 13 4 
-4200 SOT 0: te Nen tene 22 $ 211 10 1115101029 0 
-01q 511 has :; oþ 8 irq erolivib 7 99 4: vd vaihivib yd (9111 
ung 2019 213 n IMS blgow enollcy agg80,59 2147 9111 yd ao 

2 % 2 Ot Ono s d to þ rd 02 Ei QC no 30100 
H * AD? oligo zul ut Gao ad 01 d no mi 

ea er 2 4 ; 

2118. a Tilt To 10914109 1 2837p Length 1. N 

0 W : 


Mean diameter 24,925 _ 18 7M i Sq Hex T H nell gal 


231 „101 


ret ec, 2331280 81> ata 

»:gois;2 ani Ah 8.637050 G88 110A 
nb l 1 ll 116 Ze nen zin ni bu A 
359-05) 175464883 (45, EY 


UVIKHs 


, 19 A 4 4.4.5 
Gs K cab N d. *% 
Sw nile, n A 

5 88 Ard zitli nt doi} the Feng M9, Hunsllib , 2d! ni 
„Wien the difference of the tiameters; lodkabn-the linebofeinchet 
a an che adgꝗ af the ruld, and whats aumber: you ; bud gains dtu on 
the) line muxked gd variety; add oi he head duc ters and that 
ſum will be al mean diameter. Ini this example, the, diffcregcy the 
3+5s Aguiuſt:whbichs:ou the: line marked gd biene Boſs which. 
added to the head diameter, is 24,9, the mean diameter Then, 
znoilgg N ui 11102 GD ee es „er A 

4. 895 28,3 f: 249,5. 48.8. conteny, as, before, - . 
E. 4. For the fruſtum of two cones, joined togethet at) hg 
greateſt baſds,:£aMed- the 4th variety, by the pennen lo- HGE 

Diff. in diameters 3, 3 24475 nt. 

Factor 3 2475 | y 

Product 1.75 172285 

8 9900." 8 

Mean diameter 24.73 4959 „es 1595msib bell 
365 1919casth asoIC.  , 


CEE ET 0 


612,56 
28 


——— 1856895 


Lal L. 802 0.06 . $20.1 071 de 8. 3000 L a 
4221330 ; 


alone to 9nd 5 a ; E 2397050 7355751873 48,185 ehnmlent / in 
Diete cn fend | 


Ir11 io 11 Hol YL ITE HIT arty 10 22 taflexgal v0 
Ii mot doidiu gn to meth heed ot „ bs Hein he hots Sail 
floievs , of #t 9201919 Ht By lie Sliding Nals. I orommigib am «9d 
With the” difference” of diameters, Ivolb"dx" the Tine bf inches iow 
the edge of the rule, and what *hamber ſtandsagritiſt ie, on the 
line marked FC, add to the head Giameter, "Whoſe ſuum will be a 
mean diameter. In this example againſt 3,3, on the Rue R, is 
1,75% Which added to the head; diamcter == 84751 the mean dia- 
meter. en, a 

D G - 6.40 8 » 2331@£ib Jo Ri 

As 18,95 : 28,3 :: 24,75 : 48,3, content in ale gallons. 
The content of the ſeveral varieties may be found in wine mea- 
ſure, by dividing by its proper diviſor, page 340; and the pro- 
portion by the rule for wine gallons would be, as the wine gauge 
point on D is to the le of the caſk on C, fo is ede, mggn - 


diameter on D to the cantent in wine gallons on C. 
„de 5HMEIh bell 


EXAMPLR. What is the content of che kixlt variety in wine 
gallons, ſee Example 1, by the rule. + oppo b ogoM 
D do HY; OY: 
As 17,15 : 28,3 :: 2554. 63,5, content in wine gallons 
And in this manner the” content of the other three varie- 
des de found fn ue des., e oak 2 


1199 my vd FF 11 10 


mw 7 * 


LXXIII. 


e , e e 


m 
"HK: e. AN © CASES... 
S9 


j FA rrdama to il aut a9 toon; wib o ow 1 +4 

L writers on this ſubject have ſhewn how toſullage a ea. 

ye blefiof-fagments, calchisted for a cyliudrical caG; but, be- 
cnuſe t yon always ': that table 

doth not always agree with the hors of ſegments, on 


: 8:1hand, and 

e fliding- rule; 
I ſhall here omit it, and ſuc w wy . aſſect the fame by pen and ſlid- 
ing- rule. * 8 * 


Prob- I. u dg, 4 Hag bft 15 r 

1 I: nue dne, ond bog, content the caſk. gen od: 
not Divide the Wer or try inches by che bung Ae, wi 

if — be under 7 2 ſubtract orb rt of that quo - 
tient wants of „5300 from the quotient, and the remainder — by 
the content one TP und the product will be equal t6 the quantity of 
liquor jn the caſk. 
2. When tle quotient of die wet inches divided by the bung dis- 
> exceeds ,500, then add fourth part of that exceſs to the quo- - 


tient, and that £ mukiplied by the content of. che calk, I pr 
the — the . liquor in the caſk; but if che wee M 0 
nches,.thepradudt is what it wanw lo fl it up. $1 bard IF, 

EXAMPLE. There is whoſe bung diameter is 7 


1 dry inches 10] and cqutcnt 75.37 7 gallons; W 
. — n Wi en — 
29 — = amore than +500 = 10 rung dig! -560 


Eaborq A bus Se >: io 3954202 2d: ye | — —— 2 nern, ch 
. OE oy = oe SM 
e +793 e eden = $4417 cum of 
Boe anni, or what will Gl it up. 4 : Js 725460 


„5% 
3)10. n ls chan 3 
Nene las, 


0007, to new nt to 1,322 
1i2$104;p bos — 92, 
Atez of the ſegwene . - o27 


. „eee aid 
19 44101 * * Tx 


1 838 4 
| | 13875 088855 

| BESS - Th. 

Wants to Fll the caſk + — 


+ Wann vegk... 443472, 4c; 4 | 
Content of the t 751256945, gle gallons, 5 
* | 


. EW ff 47 


ULLAGINS Q,F;CASKS. 359 


2 ek 
niger 2 r to 100 n Hape by 187. . 
ſo is the wet or inches on the line of numbers N, to a ſeg- 


ment upon 8 L. lich reſerves; Dach zids no rtr IA HAV. 7 
2. As 106 is to thocaſt s content vpow BN d is/th 
reſerved bebe pon A A, io the Juantity of liquor — S5 

age Alto 2851) nne else ven fob 
Let bo As 31 "Too :: of 4 "798 5 which refetve,” nad lech 1 
A B A »lerr-got 
And 25,100.4 75:37:44 73S : 56,64 ullage of liguox inthe caſk, . 
To find 2 — you 1 in all re- 
ſ as you r the u * inſtea * inc het 
— make rile of the 2. A Thus, 3 1 «M1 It 
Ireen N. 8. N 81. gos. Io ente 7811 
1 As, wa hh bw yy 1 86925 which zeferve.. 111511199 offi 


| * > 91 104upil 
Then, as KY :, 7822 5 aha * E NEP Neo? of was. 
Ia the ea r 1 de tþ552%3 1 


Comene ot che c =”, 8 eee ee. | 


22 fs 
Prob. 2. 75 Sa cnt egg 6 nag , by the pet, 
RULE. Divide the wet or dey inches by the I By 


alk; and if the quoticur exceeds”, 500g add to" the ſal 1 
one tenth part of the "exceſs bat ir it be ntider” 500 
one tenth part of what it wants"-6f 5; 77500 5- then let ud ſam or 
difference be [multiplied by the content of the caſk, and the produa 
will be equal to - _ of liquor therein, IF the dividend 
was the wet inches; it ung ther dey inches, it gives the 
vacuity, or What it ip, to 1 75 it up- 85 

EXAMPLE. Let us ſuppoſe an caſk polited a abe. 
the length 32,5 inches, the bung 27, the head 23, the content of 
this caſk will be 59,95 ale gallons? p let the wet inches be. 5, 
[ OR how, much liquor there is in the caſk, and alſo the vacuity * 

„5000 N 17 fs v.90 5342 
32,5) $,50000 (,2615 C = under 5300 


10 743885 5 603855 1 of the warts of, 50 . 
5261 * wet quotient 


— I NA 
Difference 23763. . 10 * 


The Content . 10 ne. 
118 8 ' *(þ 1218 4 


| aus 5 £ * . 11% 16 bas 431 it 
| 1 8... | 5 


Akai ls bod ot 


2555 F# — vs 4 e of exact 


370 M AUT OA dN 
250911: 2M] 3) 4 006007, tt aQ79fti 5 21 979d] MATIZEA > 7 


3215 2417 5 be, ; 29435 qe od bas codon dee db 
br 0 4 + qa2b deni auc 
10) 2384 & þ17 
—. Da: quotient 
16824 at. + 
59-95 Con 
$1120 re 
E 6 r 
Und Oy 686016 9941 5 001 
3811 6%hẽͤ r 
45,6962880 — Vacuity 


146047 17S" = Ullage 
5999434035 = = Content of the caſk. 
K 1g” Shang Rule. | 
N oY 4 
A. r 100 :: . Fo of i wi which reſerve.” FOR; 
19 3 & 31 8 © 5d 
e A 100 0 40,06 4 FEY content of the liquor. 


For the Vu. 
N 8ST Nes K ne 62 2 074 


dons 2 i 3 21 7 Which an 1 K JR 
b of 4 9m 1s bas . ab 301 lo 

cit, K Lt. 7 1 ae . - 
ohe u 4 5215 5 yd _— ullage Imam bus 2121500 
ade 1:5 yp 10 boi f 1 n 10! 
755 + 2s of he 5 


Note. The difference btrvicen. 0 ſhm of the ſeparate Hari 
us found. and the hole gament of the calk, is, occahoned by 
line, of. ſegments being adapted to ane particular fort of caſts 
eee is, not material, pſy near enough the truth. in be, | 


I! {9197 81) oi 


LXXIV. MALT. b 


Prob. 1. To gange a r . ſquare, or oblong A. 


R U L * 1. 
M. nnd lng and breadth of the ds — N 
ces, audi an a variation, add the lengt 

or * — together, and —— Any the number of 6- 
menſions taken of each, and the-qvotient dA a mean length or 
breadth ; and at the ſame time all; the depth of the ciſtern. 

2. To find the area of the Mads multiply the length by the 
dreadth, and that product multip]y or divide by the proper factor 


OI dhe product xr quotient 


ooh EXAMPLE 


MAL Þ, OU INS. "371 
EXAMPLE. There is 2 ciſtern, , whoſe, length is 114 inches, 
breadth 58,5 inches, and the depth Weder what is the area 


at one inch deep? 
114 e 
one, 58,5 -=jBreadth 
$70 sed. 
912 — 
570 * Ide 


2150, 42) rr“ (3,1 Sar in buſhels 
C520 


v1: 40 007 | 


4 , « OO — 
9H sa 
—— — 


eo 371 Yo etc 5 


275 —-»— — 


| 6s Joh 14 
4 B 


As 2150, 42: 114: Fs Þ 3 = 1 2 
Note. If any depth in inch& be mati lied by the afea, 
duct will be equal to the content oft the malt in the oy 
oral wh ek 


Prob. 2. To gauge g maliſizy's round ziflern{// 


RULIE N“ Take mean diame fix; or ken inches 
ng es 


of the depth, and at the fame 

2. Find the area of each meager diameter yz dn tlie dia- 
meters, and multiply or divide chf ſquare by the circular factors 
for malt obo els, in page 349, and the product. or quotient will be 
equal to the ſeveral areas requi 

EXAMPLE. - Snppoſe'the depih'of rhe eigerm be 36 inches,” tn 
the diameter at 5 inches from the baſe 89,6 inches, at 1j inch 
from the baſe the diameter is 33 inches, and 43 ies from the 
baſe the diameter is 36.2 i inches q required the reſpective ireat 65 
the mean diameters in malt buſhels ? 

D A 38 LAM NINA 


„wa pn v6 e ee" o ung & . 


| _ 1 0, 3 
hed 1! nes 243 10" ne 4113 ol. ads IAUZ 4 BY) 


ed19 a] i bbs #737492) 296.1660, go che eee 

ih 10 * fe, 2. 17 0 Aut 16 blzih bas 9124 62g 01, 2013 had. WW 

10 d19n9! ns 2 bas de 1a cage enofn>g: 
189/45 oF ; T0 . $478 | > "9 (4043 3 as} al: JE, bas 0 4 „ brond 

ws yd intel 25 [iq ute 5% 5111 30 £315 243 had. bF 42 

1015s) — $4 I 05 brand 55 e tubyry 161g uns Abe 19 


n (his Mn th. he "aware wt ta Jes 6 dd. 48. 


114MAXS 


$3 21 MALT GAUCINGON 


not Heide ya By the Rule. dibs914 —T 41 
bond _— Ii C "wo 24 11 1 — 002 


322 1 5: 29,6: 32 iſt area N 
2: 2 2 40 = FA, 


As 
mold 28 109900) B 48 = 3d area 


Note“ All d hs that- 5 taken in this ciſtern, muſt be mul. 
tiplied by the rdſpeRive areas to which they belong. 


þ1,0- Hubs? 


Prob. . 79 gauge 6,.courh of malt, in e ſquare or obug ron 
and find the content of the ſome, | 


Ii Jig 


RULE. Multiply the length, breadth, and depth together, and 
that product divide e by the ſquare diviſor for malt buſhels, in page 
340, and the, quotient will be the content of malt in che couch | 
EXAMPLE. What is the content of a couch in malt buſhels, 
whoſe gd is 195 inches, breadth *. inches, and depth; 20 inches? 


105 = Lengt 
— * = Breadth 
904150 Virgo o 1a +09 toads „ inn base nv ariyirgot 1. 0 9 
Y ASM ot 9d i, b 10 0 os os Sod: dare ont bas \ 
8 {2 
«859 247 d bonn! Deer Sms} 5:44 10 191159 - Hen DIAS 221 ec 
81135 99 f has x1! TE +3 £10 * + *! 11 dt! 
ani qa 10, ebay ub ad1' l a AA 
2150,42) 21 400, oo (101, 5, content in'buſhels;! | > ' 
.. yards? 5007 24m wh bus Bote I O. 30s p10 


A B 7 T .B _ b Qs: | 
As 0 + 105 1046 0.8, content as, ore. 


Prob. 4 25 fad th ont of v er Nes of mat, having the 
tength, breadth, 1 Ke | 


RULE, Multi 1. half the h of. the, floor * a 
that produg Wie * af this 1 produ . 0 
s to the an t will give the content of the. 
i Ge blk 00 15 13 Neth by 100 3 Babe — a ick 
t ſubtraQi ti pli a 
either by ſubtraction — multiplication, * 


Ik he walt dieifet Nad been v000, this merhe 
anſwered wWithbut Hu Geductronz bit fince it is 2150, the nf 
tiplying by half the length or®breadth, will give too much ; to 
remedy this, if you multiply the ua of the length, breadth 
and depth, by you will find the) true content. 

Or, if you bea ſewen buſhels for every 100, and „7 for every 
10 buſhels, or ,07 for ev fingle-buſhel, you will have the content. 

ne tHe length of a flöbr be 400 inches 
dae 0 aud Sepch d in ches n . ig mal 


8. do 113 2 


1 . 4 7 
* | | _— enen Of 


MO WENN Or EHARGES. 373 


215 Breadth d (A Buy Subtraction. 
200 = Half che length J 1734 Product 


ie ft © f, 5. 0,02 3+. 1 
43,900 0} oe 112 K 
4 L Depth” 2 ** 95 Content as before, 
511 7 Pt « % > C , 1 43 
1 A. .n19115 zidt an nodes) „For i buſhels 
93 anolsd vod did 0 * o deduct 4 1g” 
3 For 2 deduct o, 0,14 
51 . 6 
11348 Wo ws vie, > 5 tm Fo age Ta 12,64 dort 
*4 "— . 0 WW \ Nad 
* Content i in bahel. 
590 9201 (1999 bas , d1ha3:d 1 5 H 3 aM 5 
1:61 I! {oli d 316 101 50 d btyib fuborg 1 
LXXV. MONEYING or CHXRGES. 


cob ; VT e e 


Dee * Gef N N. 


R u 1 . 


'$ UT off the right hand figure, which count ſo man proce 
and farthings, and thoſe on the left hand will be fo 
ſhillings and half-pence; or the ſame -be found by the a 
table, at 1 4d. per pound, at the end of this ſection. 

EXAMPLE. What is the N of ſheep-ſkins, 
at 1 x4 per pound. 9 1330) . 101 89 00h 12 (28. 0618 

3614 = 36s. 36 half-pence, and four times five farthings. 
. 6 4. 


36 ſhillings — ..1 16 | 
36 half-pence =i:% * 8 
4 times 1 1 x 0 5 | * 2 22 


eco Wee, d no ales. eee. 


N 

Prob. 2. To money goods at the rat of 3ol. fer cent, | 
h, RLE. Divide the value of the gods by Ka "and to ale 
de tient add its half, whoſe' fam Cee the duty RE; 3 87 t 
a Be lay YE found by the table of J per teal; ar the Lk, 0 

1 9 10 goil 1 du) vo 13411193 19s Bo 

ve » SXAMP M1 5 the yalue * pounds, ten ſhillings; and 
1. re 3: What, will the duty of the, lame amount ta 7 vos 
to ; lum 003 avi E 3 Fu d12n9) 281 Uzd yd aten 
hy 100 bord Arg! 50 3 2 yigqulya voy ii 2d) ybom31 


LY Tad Ilie voy. .f0 * Agb bas 
Ty V 70} . bus 0 be ay 2: > 0: On ee ON T 10 


. 291809 341 — — v5 10} ro, 10 21 Nod Ol 


es, £22201 00k 1 1 1990 3 the e ALE 
alt lade be found mph: plyjny bun vale uk 
3 goods by , 3. = be by © z1>Mud 


Prob. 3. 


-MONEYING OF CHARG- ba 
*. Prob. 3+ To, Money g 64 tie J * 157. Wer eguk. 1J 


RULE. Divide the for fo x of the gbods by ED and = 
the quotient ſubtract one art; the remain 25 
the duty” required 7” or, ir if ty be IT by "the! Ute e © of 
15 per ent at the en o this' Vis Kal. by 


"EXAMPLE. Lo hope ty a0 be 5 poun nds, eight, tt! 


n N t is the 
510 Die lo one 128 * = gi VT IAH 
8 3 8 "= o rA 209 36 ad Iigmi 
730 mM! TERRY 5 23 
Anſwer o 16 To” 3 the duty- required. 


Or the ſame WAY be found 3, muliphying "the value of the 
goods by „15. 

| Prob, 4. To, eng goods at th rae of 1B, or cent, 

RULE. Divide the value of the goods by 5. 14 from tha 
quotient ſubtra& half of, its one fifth; the remainder will be the 


duty required, —Or the ſame may be found by the table at 18 p * 
cent. ad valorem, at the end of this ſection. 


_"EXAMP LE. Let the, Wet of bs coc, be 2305 to End che 69. 


Haji 26. anon 124112 0 — eb d Ah 
eus 560 123 A3 ae en * . S441 L3144 MT 2arnd 17220 
hon | a ' 
1 10 91 irrer. 11 h 160.0 A 
2 212 a V ; 0 | 
; 2 1,084 44 Fail 50 15 1220 
* 


— 9 Ade 
Anſwer C4 2 93 the duty required. 
Or the ſame may be found adp the value of the 
goods by ,18. 4 by 


Prob. To find the barrels o vidtualles 
+. BS . op of ap at 85, fer DL, 8 
RULE. Maltiply. the given number 92 by 4. — the 


product will be pounds, [7 t the units re age t 
whith r fo mio 7 $3 t6 Chick: 3 
for the firkids {if any d ite fen wilt te Ault 

of the whole. 


EXAMPLE. What 155 the duty of 325 barrels of vieualler 
ſtrong beer, at eight ſhillings per bakzel s- 
3% 5 = — of batrels | 


8 


130,0 f 5 T9w inf. 8 04% 
71 — W ch - 3-x barrel, het ot 4 ys! (11 mn! elf — 
U my Oo bas 2393 15 12324 lismt bas 20 £7 £9) 
. 7-130 pl 


tug 


OwrrIne oF CANEGES. bs 


D Fd ihe" thu o lurrelt of 
rd B. ee, Le, 


- nog," * the's given nüßpber. of, els, add one-third of that 
ſam, and if there be any quarters, proportionabl for them. 
The ſum of the whole will. be equal to, the duty in ogy. and 
pence, Which reduce into pounds, and it is done. 


EXAMPLE. What is the duty of 29 54 barrels of viduallers 
ſmall beer, at one ſhilling and fqur-pence per barrel? 
3) 295 = number of barrels 
95 $=t =$ _— the given number 


1 5 un 
»pigy 2 0 d ue! 9d. 44147. enn 
A 19 14 © Anſwer, e _ 
And in this Juanes may the n -of the duty y other 
ſort of goods be found: or the ſame may be end - EK caſh 


tables for victuallers fixong nr arrears at the enck of t this "Reins 


102 


Prob. 6. To fd the drowhak number ba 7h 
tp . 15 ire 2 of fol of vii 


| RULE. The drawback of one . bathel of either ſtrong or ſmall. 
beer, being multiplied by the number” og barrels, gives the anſwer. 


E. 1. What is the drawback of gr — of victuallers 
beer, at one n and eight-pence® e per r barrel 7 ? rang 
4. 


5, 


10 1 8 0 
9 X 10 0 1 91 
15 0 .< batjo}-wd ir} „d 10 
10 YO babe at : 
| +6; id „beo 
7 10 0 1 1 2 , * 
eon RNS 
17 11 AE * Vid Is A 4 1134 
Suppoſe, a victualler be ch with. 25 Wan el 
1 2 mu be allowed wal or ok at 4d, ver N. 7. 
rin 
'$ cf 2th Lade 3 
e 13: \« ll 
„ 7501014-: C* 4, . 
x a 1 
| f.o 8 4 Anſwer. | 0,09: 
) Or the ſame may be found by fle tabfe' Uf draxibacks os vie- 


rallers j ag and malt beer, at the end of this 9. $09; W. 


. = 
PC e— — — — — oy er AE — 


meat buſhels? 


376 REDUCING OF MALT BUSHELS, &c. 


Prob. 7. To reduce the groſs bil of malt, taken in the_ ciſtern or 
couch, and floor, to neat buſhels, 


RULE. It is ſuppoſed chat batley, after it is firſt wetted or 
ſteeped in the ciſtern, and ſtood there its proper time, and from 
thence emptied into the couch, and lain there about 30 hours, 
riſes or increaſes to about 4 part more than it was before; there- 
fore, 4 buſhels in every 20 are to be allowed for that increaſe, 


But when the malt has been ont of the ciſtern above 30 hour, 
it ig deemed to be a floor of malt; and it is ſuppoſed that a buſhel 
of dry barley, thus wetted and ſteeped, &c. and aſterwards thrown 
out into the floor, and there grown according to the uſual cuſtom, 
will increaſe or riſe to two buſhels, or double to what it was be— 
fore; therefore, 10 buſhels in every 20 are to be allowed for that 
increaſe, 

In order to find the proper factors to reduce each of thele 
buſhels to their equivalent value in neat buſhels, obſerve the follow- 
ing method. 

1, For the ciſtern or couch buſhels. 
From 20 = buſhels 
Subtrat 4 = 4 


Remains 16 = $=1,S, ſactor for ciſtern or couch buſhels 


If any number of buſhels, from ciſtern or couch, be multiplied 


by the above factor, the product will be equal to the neat buſhels. | 
EXAMPLE. In 200 buſhels, from ciſtern or couch, how many 


as 200 
_ ee 
Anſwer 160, 0 neat buſhels. 


2. For the floor buſhels. 

There being 10 buſhels in every 20 to be allowed for the in- 
creaſe of floor buſhels, therefore the floor buſhel is = 48 = 4 = 45 
2 common factor for floor buſhels. 

If any number of floor buſhels be multiplied by the above factor, 
the product will be equal to the neat buſhels. 


EXAMPLE. In 260 buſhels from the floor, how many neat buſhels ? 
| 260 


75 
Anſwer 130, o neat buſhels, 


Prob. 8. To find faflors. for reducing of couch buſlels into floor buſhels; 
and on the contrary, for reducing floor buſhels to conch buſhels, 


RULE. The faddors found in the laſt prob. are to each other 
as unity to the required factors; therefore, the proportions are 4 
follows : 


1ſt. As 


US re A Af 2_ 


ee TIAM 10 DUIDUAAR Arg 


"TO"MONEY®"COUOH\/$USHELS, 22 


Iſt. As „5 : 8 2 4 hey I & # bs faftor bor conch buſhels. 
d. Av ,8't ,5 : 623, the far for floor buſhels.» » 

Or the charge may be fonnf, mültiplying the flobr buſhels 
by 6253 - and ge the product be 4 than the buſhels from the 
wy the charge will be from the Lor. but if leſs, chen from. the 
belt of the ciſlern and cbuch!: 0 WW 


EXAMPLE: Suppoſe the content of a FI gauge * male be 
261 buſhels; and the content of the beſt, ciſtern, or couch, were 


200 bulhels'; from which will the charge . ech ind 4b Io 
by As Unity, Fat, —_ wolf e on; Tho 
» As 1 8 1,6 * * N % IP 1 TIF 
nj; 0! 06. | „ viel L 1101 

Anſwer 320,0 floor bulls Nast 

Or thus, 200 „U bad d eee of 
156 e eee en 04 al digs 

— — x4 : 

Anſwer 320, o the ſame as before, 
By tlie Rule. f 


3 * B A? * 

As + 1,6 :: $001: 320 floor "buſhels, 9 

By which 1 find the amount of the couch, i is 320 floor buſhels, 
that is 59 buſhels, more than the number of, floor, buſhels betore 
fqpnd ; therefore, the charge will ariſe from the couch. 14 v4 

Or the ſame may be found by Fara proportionn 

B A B | it E * 
As 1: ,625 :: 320 : _= couch buſhels. 
From whence it alſo appears that the couch gauge is the beſt. 


Prob. 9. To find the duty of any 1 the ciſtern 

couch, 

RULE. The duty of 1 bath of malt From ciſtern or conch, 
with the allowance of 4 in 20, or the 4, part is 15, 0 34, 4 parts, 
which reduced to the decimal of a ma ſterling, is „0525, he 
common factor: now if any number of buſhels from ciſtern or couch 
be multiplied by the above factor, the product will be equal ebe 
duty in pounds, and decimal parts of a pound. 

E. 1. How much will the duty E. 3. — — dh 
of 120 buſhels of malt, from the of 260 buſhels of malt from the 
ciſtern Pup couch, amount to, at ſl of the ciſtern or couch amount 


* 


15, 034, ,4 tenths per buſhel ? o, at"1s.”0 Ja. 4 per buſhel? 
0525 — Factor I 50525 Factor 
120 No. of buſhels. 260 = No. of buſhels 
10500 | eee >, a. tp 
595 | 1050 | 
——— 1178 
60385 Anfw. G“. 65. 04. Aud: 550 = eng. 
18 e * 
5 75 6 dts aw 0 = 


Cce But 


„s TO MONEY, GOUCH, BUSHALS. 


But to fave the trouble of multiplying,” I have inſerted a table 
to money couch buſhels, at the end of this ſeQion, Which will 
ſhew all the ſeparate duties of any number of baſhels, from ciſtery 
or couch, at one view, with a total column of the whole. 


Prob. 10. To find the duty of any number of buſtels from the floor, 
" RULE. This may be done by a factor, which is found as follows: 
The duty of 1 buſhel of malt from the floor, with the allowance 
of 10 in every 20, is 7d. 3 ꝗrs. „5 tenths, which reduced to the 
decimal of a ſhilling, is = ,65625, the factor. — Now if any num- 
ber of buſhels from the floor be multiplied by the above factor, 
the product will be equal to the duty in ſhillings, and decimal part 

of a ſhilling. 1 
EXAMPLE. What is the duty of 400 buſhels of malt from 

the floor, at 7 34. ,5 tenths per buſhel ? 
101 20:05 65025'= Faftor 
$00 

| #0) 2162, 3500 
yo - 


— — — 


Tz 
4 ; 


6,0 Anſwer 137. 25. 6d. the duty required. 


Or thus: 7 24. ,5 tenths, reduced to the decimal of a pound, 
== ,0328125, the cqmmon factor, by which if you multiply any 
number of buſhels Nom the floor, the product will be the duty in 
pounds, and decimal parts of a pound. 


EXAMPLE. What is the duty of 80 buſhels of malt from" 

the floor, at 7 44. „5 per buſhel ? | 
0328125 — Factor | 

80 — No, of buſhels 


b 
2, 5 ,, ] s 
20 
ND 
4 -}, TL | 


16,0" Atifwver 21. 125. 6d. the duty required. 


And in this manner may the duty of any number of buſhels 
of malt, from the flogr, be found : but for the fatisfation of my 
readers, I have inſerted a table io money floor buſhels, at the end 
of this ſection, which will new at oue view all the ſeparate dunes 
from one tenth of u buſhel' to one thouſand buſbels, with, a, tout, 
e6lunin'vf dhe Whole,” 

ND S rip lem UG 


v7 134 4 4 ? * © : T1% 
4. 43 i , þ * by Prob. 11. 
141% £3 fs | 


hed 
- 


* ning Of CHARGES. . 979 


prob. 11. To find the 406 of a ie of ken of . 
firong beer, at eight Halls: . . un the n of 21 in 
every 23 barrels, 


RULE. -This may be done by the caſh tables for, common 
brewers firong beer, page 383, or by a factor, which is found 


thus: "TD 


| J. 

The duty oli: 23 barrels, at 85 per "_—y 9 4 
Allowance out of 23 barrels is 245 and hung Ss og 

Duty of gg barrels of common brewers X beer S "4 


Then the proportion for the factor is, 


Bar, . Bar. Decimal, 
As 23 : 8,2 :: 1 : „35632, the common factor. 


Therefore, if any number of barrels, and quarters of a barrel, 
reduced to a decimal, be multiplied by it, the product will be equal 
to the duty in pounds, and decimal parts of a povad. 


EXAMPLE. What is the duty of 150 4 harrels of common 
brewers ſtrong beer, at eight ſhillings per barrel, with the allowance 


of 21 barrels in 23? 
535652 = factor for ſtrong beer 
150,5 = given number of barrels 


178260 vi 


1782600 WO CTY: - Tal ; 
35052 | —_— 


5$3,656260 331. 155 117 the 00. 


Prob. 12. 70 find the duty of any number of barrels of common brewers 
Jmall beer, at one filling and Par Jer barrel, the allowance 
being 924 in every 23 barrels, 


There muſt be a factor found for 8 brewers ſmall beer, 
as well as ſtrong, in the following manner: F 
3 


The duty of 23 barrels at 15, 4d. per byreer = 1.10 8 
The allowance of 2 4 barrels — =,0 3 4 


4 


The duty e of 23 bars. of, common — ſmall beer 2 17 4 
Then the proportion for the lactor is, 


3 Har. 1. | Bax, Decim. of {. Fa, 44 
bias 50 J 89; e. : 1 03942, dhe fadors | 


Therefore, if if any number of harrels, and eg 9 5 
fr ig 255 


reduced to 4 d e muftiplied by it, tho 7 tat, be 
0 


equal to the duty in pounds, and decimal parte of a pound. 
Cee 2 EXAMPLE, 


—_— I” 2% : 


380 ' MONEVYING 'DF) CHARGES: 


The allowance of 24 barrels is _— — 


EXAUPLEL What will the duty of 1524 barrels of common 
brewers ſmall heer amount to, at one ſhillings and four - pence 
MOST :.: MY E 2 


152,5 = given number of harrels 
,05942 = faQor for ſmall beer 
3050 W 
1910 1 6100 12 
dg * 13795 | N 
7625 ae 


——— — —ę—ę- 


9,0615350 = 90. 15. 2 $4, „3, the duty. 


Or the ſame may be found by the caſh table for common brewer, 
ſmall beer, page 386. | 


Prob. 19. To find the duty of any number of barrels cf common brewer, 


abe beer, at three fhillings per barrel, with the allowance of 24 u 
every 2 barrels. © | | 


By xeaſon of chis allowance. there, will be alſo a fraction in the 


5 . one barxel ; ſo there muſt be a factor found for common 
brewers table beer, as well as for ſtrong and mall. | | 


Or the duty may be found y che caſh table for common brewers 


table beer, page 987; 


The faQor is found in the following manner: 


* woes | * lx" 
The duty of 23 barrels at gs. per barrel is — F: 9 0 
"BE od 


vi The duty of 23 barrels of common brewers table beer is 3 1 6 


| Then the proportiou for the factor is, 
Bar. 3 1 Decimal of . 127 2% 
As 23 : 3,075 „ 1 ,1336956521739130 ＋ the faQtor, 


Therefore, if any number of barrels, and quarters of a: batrel, 
of common brewers: table beer, reduced to a decimal, be multipliel 
by the above factor, the praduct will be equal to;;the; duty i 
pounds, and decimal parts r 


EXAMPLE, What will the duty of 40 barrels of common 


brewers table beer amount to, at three ſhillings per barrel ? 


-1330950521739130 = FaQtor for table beer 


40 F number of bartels 1301 
ed Boop bn! 
a ac 200 


m4 $677 8&3 en 
- & ® 
4 


. CIs. * 
4 #7 % „ 
3 4+ * * * > l The 
* 
— 0 
— 


MONEYTNG! OD/CHARGCES. 38 
The common rule by which the: tiible was made, ib chu : 


' Bar. £' . s Bar,c03 1% o 11508 οοðν 
If 23 : 3 6 I 6 . 1 N LT LAY T4 
20 


23) 61 (26. 8d. gr. 5, the duty of 1 barrel; therefore, 
. | 1 all the fractional parts in the 
table for common ers table 
beer, are ſo many parts of 23 

ol a farthing, 


2 
4 . 
8 


Prob 14. To find fadlors for reducing the odd gallons of one denomina- 
tion lo their equivalent value in that of another denominalion, ſo that 
they may produce the ſame duty. van | 
RULE 1. If the odd gallon#'to be reduced only differ in duty, 
and there be the fame number of gallons to the hartel,” hogſheall, 
&c, then the factor may he found by dividing the pente that one 
ſort is charged per barrel or hogſhead, Se. by. the pence: that the 
other denomination is charged at, vice verſa, andthe quotienk will 

be the factor required. ; 3 | 

2. When the odd gallons to be reduced not only differ in duty, 
but alſo in the number of gallons to a barrel, hogſhead, &c. then 
the factor will be found by multiplying, the pence that one fort is 
charged with duty, by the number of gallons in a barrel, hogſhead, 
&c. of the other for a dividend ; which divided by the product 
of the number of gallons to the barrel, hogſhead, &c. and the duty 
of the other, vice verſa, the quotient, will be the factor required. 


E. 1. Required to find a factor to reduce ſtrong beer, at eight 
oP per barrel, to ſmall, at one ſhillings and four-pence per 
arrel?? As 5 a 
By Rule 1.— Firſt 88. = 96d. ＋ 16 = 6, the factor required. 
E. 2. It is required to find à factor for reducing ſmall beer 

to ſtrong.—8ee the firſt example, | | 


By Rule 1.— 96) 16,000 (,166, the fator required. 


E. 3. It is required to find a factor to reduce odd gallons 
of cyder, at 18s, gd. o qr. ,8 per hogſhead, containing 63 gallons, 
to its equivalent value in gallons of ſmall beer, at 15. per barrel, 
Whoſe barrel contain 34 gallons 7 - 01 


| By Rule 2. 
The duty of a hogſhead of eyder, 188. 9d. o gr. ,3= goo,$ grs, 
And goo,8 97s. & 34 gallons = 306272, the. dividend, 
Alſo 48 9s. X 64 gallons = 304, the diviſor. 
30527, — 3024 = 10,128, the factor required. 1 5 
| n 


- 


382 TO FOND FVCTORS. 
ti 1441/4171 
And in this mianiidt you may find: factors to reduce any _Y 
of odd ' gallons of one denomination, to their equivalent value i in 
thoſe of another. 


Note. The drawback 'muft he rabid out of both ſtrong and cal 
beer before it be reduced, as in. the above example. 


Piob. 15. To find faftors for reducing ak meaſure to wine and corn 


, meaſure ; and e'contra, corn to ale and wine meafure, 


To peffom Which, obſerve the following proportious, which 
are-wrought by the Rule of Three Inverſe. 
I: 3.6 231 : 1,220779 factor for ale to wine. 
2 | 0 2 819148 . to ale, 
2892 1: 2130,42: „131137 ————— ale to corn, 
' 2150,42 2 282 : 75,625602 corn to ale. 
: 2150,42 :  ,107422 ———— Wine to corn, 
Mw io 3 9, 309177 | corn to wine, 


USE of the foregoing. FACTORS 


| Multiply any number of gallons of ale, wine, or corn meaſure, 
its) proper factor; the product will be the number nf gallom, 
ed to; the meaſute required. 


3 . = 


* 


be 


ane Required to rediuch\Gi gallons of wine to ale meaſure]? Y 
ys t ebugdei fre be 5070 1 tor wine to Ll Lo. 0-48 


92910 14 en 6 63 
J. 4 1 NN [| 


" | | | & | 
Eu W wt «7 1 0 1 Oc 112 | <\þ | 
„ 51.45 714984888 099111 070% „% 
Anfwer 51,063 24 gallons, my meaſure. 


And thus may any number of gallons of ale meaſure be reduced 
to corn or wine — by the help of the foregoing: factors. 


The way to find aw FACTOR is as follows : 


Let a = number of gallons, a hogſhead, &c. b = number of gallons 
ina barrel; &c: « duty of a hogſhead, &c. d = duty of a arrel, 
&c. and x = the factor required. : 

Then a : ö :: c 2 d eee whence # = 24; th 


factor r quired. * r err a * 
When the timber of gallons in ech are the ſame, iS = fer. 


c 
ence is only in the price, then @ — bandsx = . 


9 ” 
- 


Prob. 16. To find faflors for py ies, both for common * 1 years, 


at ary rate fer annum, 


RULE. As the number of days in a year is to the ſalary per 
anwam, fo, is que (ay to its Aalary:; which decimal of the ſalary, 
for one day, will be a proper. ie to hnd the falary of any nuvt- 
der of dais g that zate. "IP" 4&8 10 

| ; | "EXAMPLE. 


—_ 


1 0 = — — — 
— — A — ů — — — 


T Do FE LN DD A/C TORS, 383 


EXAMPLE. If the ſalary 4 EI ann what vl. ae 
faclors be at klitt rate, boch f I z 0 _ oe and Lap year: Put 


nin 

Days. y Dey Danke; non 

As 365 : 5, 1 013699, che ſagor ler A counnon of ae 
Days. 1. 90 Decimal. 

As 366 : 5 :7 1: 013661, he fator for a leap year. And 


ern manner was — following table of factors computed. 


A TABLE of FACTORS for SALARIES: 


Salaries Factors Factors || Salaries | Factors Fadtors 
per ann. for a for a per ann. | fora for a4 
- common leap common leap 

f. 5, d. year, | year, || . 3. d.] year. year, 

5 0 0 „013699 „013661 go 0 0, 246373 243901 
10 0 0 „027397 „027322 100 © 0, 273072 , 273224 
15 0 of „041051 | , 040983115 0 o 1310439 315574 
20 0 0 054794 „054645 [ 120 0 01,3287b6 [,927869 
25 0 0| ,obs 493 ,obS196 [ 0 0.547974 | 546448 
30 0 o| „082 ,081907 300 0 0.821977 819672 
ſo 0 0} ,1095 : „109289400 0 1,0939481 1,022 | 
48 2 6 2131849 1131489 1, 500 0 '0|1,369863|.1,966119 
50 O 0 „136986 1366190 boo 0 01, 643834 1,639344 
352 0 © 142465 | ,142076|| 1000 0|1,91780$|1,91256 
bo 0 0 ,164383 | ,163934|| 800 0 0,1918962, 185792 
70 0 0 „191780 | ,191256|| 900 0 of2,465811]2,45961 
80 o 0 ,219178 „21857910500 0 0,7397262, 
$6 12 6] 237329 | 233948 | 2 — , 


— — 
Tie USE of de TABLE of FACTORS. + © 
By the above, table the ſalary due for an 4 number of days at any 


rate therein mentioned may be found, both for a common or leap 
year; for if you take the factor of the rate, and multiply it by 
the number of days, the product will be * to the falary due 
in pounds, and decimal parts of a pound. R 
E. 1. Suppoſe the falary to be forty pounds per annum; how 
much would be due to a perſon for fixty days? 
The factor for a common year, at 40l. per ann. is 1005 
Multiplied by the number of days  — 


—— . 4. 
Auſwer 6,57 5240 6 11 6 


2. poſe the ſalary was hfty pounds per annum; how 
_ would, 74 due to an' othcer for & days? 8 


The factor for 50l. — 5136986 
Manke of Days =, 80 


„Aver 707058880 = 10. ths." a. 3 
Nn. lf ay Gl he FaBlors in 'the*rablG ate teſucgd, they will,” 
hey io r of a day s falary, at any rate therein menitione : 
na 


0 


. * 
. . CEA 


en AS ˙ ü A , — ates. ä 
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0 0 2 88 O go 92 16 2 4 
2 © o o 3 3 3958 47 0 2 92 93 | 16 7 bo 385 . 
22122 2 — 2 33 % 
5 0 2 0 7 7 O, 8 49 8 12 2 1.6 95 ' 16 I 2 1,6 =" 
| 0 0 _ — * * 9 2,4 — 8 544] 
— 0 . 2,4 '- 0 4 3-2 95 2 © 3˙2 
. l 4 = 4 3 O o,o 97 17 0,0 ' 
* 0,8 + 10 1.6 99 17 9 8 
— 55 914 9 Fi 1 12 1,6 
1918 4 * 100 | 7 16 9 2 1 
42 200 + 4 
0,0 300 18 o 3,2 
7 400 | 36 © O © 
54 © 3 
— 1 72 © 25 = 
2 © 4 
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dreds, quarters, and pounds, into pound, 
TERS EF . net; the allowance for the bag ot 
1 


_tare, which is one pound in ten pounds, beiug dedutted. 
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Grote” = 
[EP 7 | Gro [Nerwn, | = Þ | Graf) Net wn HA IEA 
TIA : 2 2 „ K ia bs. | & 15hs. 
- 2 8 z eri e. 
+ 3 5 SF 43-2 | 03 17 9 + 
__ 2 | 1 „8 01.21 | 49 | 44»1 O 3 12 95 
3 13 % „ [450 „ 97] Bog 
SE - 3,6 0 12351 | 459 0.3 14: 98 89 1 
00 o 8 4435 [0124] 52 422Þ & + #54: 99 LECT 
0 47,7 o 3 16 100 90 0 
00 01.6 2 3 = 45,0 | 0.347. 101 |. 90 9 
do ol. 3 92 0 127 55 |495 | 03484 102 91 þ 
* 2 5 [3% 0.2. 0| 56 | 50,4 0319 1031 92 7 
o 0| 18 re Lee 
8 2,2 O 3 21 105 94 „ 
00 © 11. = 0 2 - - — 2 106 * 
827 11 02 4 22 54.0 93235 307 73 
. - — 12 5 lo 2 5 | 61 | 5499 © 3 24 þ, 108, J 1 
o 0 o | Ig [13,5 (2 6 5 . | dd AcE We $9... 
2 56, | 0 3 26 110| 990 
00 04 16 11 4 33 8 + 7 3 by 111 99.9 
00 0 12 132 2 | 65 58.5 10 0 112 100,8 N 
oo o| w e e eee 2nd | 
. 0 — 118 „0 3 2 3 . 2 302,4 1 
f Rp 8 61,2 40 © 3 403, 
GE +01 i 38 — 94 S 95 627 350 0 560 504,0 
28. al Ay 0:2.14 | 20. 03,0 60 o /2 þ , | 
e a+ {26 lozis| 31 [639 | 70 0 | 3% 
00 © | 25 22 612-194 32-4 22 * ; 
4 128 - o © | 1008 | 9072 
00 O 26 23 4 rere 
00 Oo 27 24 »3 0 2 1 5 67,5 io 0 1232 |. 1108,8 
* * 29 28 77 lo2 5878 4 120 013 122 | 
e DP EST | 77 2903-4 569 7 | 1459 | "79 > 
os: 2 EK ,2 1140 © | 1568 | 1411,2 
48 I -* = rh. ” * 50 0 | 1680 | 1512,0 
4 HIS-$ +15 Fro 44 x 72,0 | 160 © | 1792 | 1012, 
SLES Sig [nels ola% 171. 
- 17 ' O | 201 — 
Wee bes 
W x * O 1 2128 1918,2 
- © 18 30 32 „4 jo * 2 95 _ | _ O | 22 | þ 0 
2 28 33 3 63 1 85 7876 een 3024.0 2 
O 110 38 [34 ,2 98 4 40 0 © 80 |. 4932-0 
Sn; [31 $03. 2 g = | co 0 0 | 5600 |, 00 
0112| % [36,0 10.3 3 nee 
Le ,2 [60 0 01 6720 0 2 
0113} 48 156.9 ELSE 2 89 28. 2 % 7a | 76569 
01141 42 37 » : 8 81,0 80 0 o 8054, 0 
911 43 35 ”7 3 go 31,9 0 © 110080 1 9072,0 
0.5007 6 By you 8 — 82,3 100 0 © [11200 10080, 
0118 4 — 03 9 9 83,7 fee o o fe o- 
2221 —_ 0 310 94 | 84,6 300 © O 33600 32240. 
22 | 
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adi. TD di.. ii. a i 


2 r 2 — — » 


b 


Gal. Dat. Gal. Bar Gal Gal. — Gal. Bar.Gal (| 
2. EF FF 
& 3 3 . 71 
bo 5 1 3445 1 0,5 | 59 5 14 9, ( 84,5 21 8 
10 [ 1,5 35, 11 50 14 0, 8; 2} 040 
19,5 | 5.2 359S | 2. 15 || bog [141 85,5 21 0,5 
'S + 2,5 36 T3 61 11 155 86 2, 1 
11,3 7 3 39,5 |'2 245 | 1 10 2 3775 27 1,5 
12 35 37 8.4 |} Q2 14 2,5 7 SP 
12,5 1 4 Des | T..345 | 62.5 | 1% ; 87,5 2 2,5 
. 1141 [4 „ [133,511 88 13 
1 4 | | 6 12 aL , 
1. „ „ „ 4 
143 b b 395 | Tt, 5,5 || 6455 1 5 8975 a+ 4+5 
15 + 6,5 4 16 {|| 65 I; 555 30 1 5 
15,5 1 7 40,5 | 1 6,5 '] 65:5 | 14 6 | 9055 [22 515 
* | 1 7s 41 3 | 65 1 6.5 91 24 6 
16,5 | Þe 4.5 1 5 | * 1427 9155 27 6,5 
17 T o,o 2 I 167, 14 7,5 2 24 7 
175 | 55 [| 425 7 9,0 [f 6745 ||, 3 9275 + 275 
er 43 | 14 ©,5 s. 2 %% 93 24 8 
18,5 z 155 4345 11 1 ” 68,5 | 6,5 | 935 24 0,0 
19 , We | 25 10295 $3528 {11} 94 / | 24 8:5) 
19,5 2+5,1} 43 | 33 2 , || 6935 [ 1,5 |] 945 74 I 
20 [ 3 3 | if 2,5 ¼ [70 2 4 95 | 2+ 1,5 
3; | 43.5 [| 455 ; 7% 4 245 [| 9595 [24 2 
— 1— — — 7 — — — 
2T 1 4 46 13 3,5 e 96 22 2,5 
21,5 14.5 46, | 11 4 7,62 355 65,5243 
22 1 5 47 | 13 45 ö 72 N 97 27 375 
22,5 7 5.5 |] 4725 18 5 11 2252 45 (| 9755 4. 
2172 116 48 14 595 73 2 5 98 24 45 
*Þ3 | $6.5 11 485 | 126 73/52 5,598,524 5 
4 347 49 | 1» 6,5 [{ 74. | 2 6 99 | 24 55 
475 L 75 4, | IF 7 | 74-5 [2 6.5 |] 99,5 | 2+ 6 
25 18 50 11 7.5 75 2 7 oO 24 6,5 
25.5 4 % || 5035 bs 22 7.6 |[160,5 | 24 7 
Lada — 4— | — — 
26 2 o, 5 51 1 0,0 76 28 [tot 24 75 | 
26,5 7 I 51,5 | 15 O05 76,5 21 0,0 | 101,5 | 24 8 
27 | £ 1,5 ff 52 1+ 2 77 | 2Þ-6,5:|{ro02 -| ; 0% 
2556 1 $2 52,5 1 „55 |} 795 [24 2 102,33 og 
8 | 2 25 53 12 2 73 25 1,5 03 3 * 1 
— —ͤ —— — — — — —— 
28,5 | 4-3 595 [14-255 78, [26-2 03,5 
2 4 3.5 [| 5& | 1+ 3 | 790 | 23-25 [1164 
2995 1 + 4 $415 | "12 355 |, 748 [ 21. z 104,5 
30 4 4, 55 1+ 4 80 | 2& 3.5 05 
30,5 2 5 $535 | 14 4.5 8% |:24 4 [110545 
21 + 5,5 If 56 I. 5 718. 24 4, 106 
3, | +6 5% 13:55 |} 35 | 24.5 106,5 
2 2 6,5 57 it v6. 82 24 5/3 11197 
278 4 7 575 in 6, || 82,5 [24 6 105,5 
3 | 4 715 | 58 Iz 7 |} 83 | 2+ 6,5 105 
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TABLE:to convert gallons into barrels, and contra, barrels into gallons ; 


38. 


each barrel containing 34 gallons. 


— . 


— — 


1 — 


Gat Bar. G al 
— —— — — 
108,5 3 6,; 
109 3.9 
109,53 25 
110 RA 
110, 8+009 
— b — — 
111 31 05 
111,50 3+ 1 
112 37 155 
112,5 31 2 
113 31 2,5 
113,5 353 
114 3435 
114,3 33 4 | 
115 3; 4,5 
115,5 35 5 
115 35 5 5 
116,51 3+ 8 
117 3 6,; 
1175 33.7 
118 317,5 
115,5] 8 
19 314 570 
19,5} 1 0,5 
120 N 3+ l 
120. 5 37 1.5 
121 34 2 
121,5 71 2,5 
122 37 3 
122,5 34 35 
123344 
123,5 3 45 
14 045 
124,50 32 555 
125 34 6 
125,5 34 6,5 
— — — 
126 31 7 
126,5 J 7.5 
127 | 32 3 
I27,5 3+ 0,0 


TABLE to convert gallons into barrels, and contra, continued. 
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Bar. Gal Gal. Gal. Bur- Gal Gal. 
— — — — 
3z 6 158,5 13515} 5x 5 [| 2$0,5 
34 6,559 184 r 55289 
39 7 159,5 184,56 5k 6 297,5 
34 75 i! 160 135 [S 6, 5 306 
34 8 160, f 18575 8K 7 314,5 

8050 [It 186 5 2,6] 323 
0 07% 161.5 186,5 5} 8 331,5 
4 18 162 187 $7 90340 
4 1,5162, 8 18755 5. 5 3455 
4 2 |; 163 183 | 5+ 1 357 

— a = — 
2 163.5 4 2 188,5 5 1,5 32545 
4 ' 315 |} 1545 4 3 189,5 57x 2,5 |} 332z5 
140 4 4 || 165 41 3.5 190 54 3 391 
| 4 445 || 1655] 44 4 199,5| 5+ 3,5 | 399s 
4 5 [e | 4+ 45 j| 191 | 53. 408 
4 $3 }| 166,55] 44 5 191,5 53 45 || 4165 
4 6 167 | 4+ „5 |j 192, f 5 425 
4 6,5 || 267.5 7 6 192,5 5 5*5 || 4334S 
+ 7 || 295 | 4+ 65 [| 193. | 5 1 442 
168,5 193,561 5F 6,5 450,5 
4 036% 194. | 5+ 7 If 459 
47 © 0 | 169,5 | | 194,5 51 25 407,5 
4! 955 170 195.55 8 77 
4.2 70, | 19595] 5+ % 484.5 

a — — ] — 

* 171 9 a 1957 5+ 045 11 493 
3 | 2795] 5 2,5 , 196,8 55 I 81585 
44 2,672 15 2 || 197- 8 1,810 
44 3 [| 97245] 5 2,5 |. 19745] 8 2 (85 

; 173 | 5 3 198 54 245 || 527 
43 3»5 | — Cel Win $ 

L 17315 5 3.5 [| 198,51 5+ 3 [| 5355 
at Mt 174 $8 199 3 3,5 54+ 

4% 5 || 9745] 5 45 || 1995] 54 4 |} 55245 
43-55 [1 775 | 5 5 || 200 5} 445 [| 561 
47 & 175,565 5 | 220,45! $ 5 59975 
at 6,5 $75 5 6 | 201 54 575 578 
E 7 75,5 5 | 201,45] 5+ 6 386,5 
44 15177 :| 5 | 202+ [5 65595 
4+ 3 177.865 | 29255 2 7 60355 
44 0078 5 203 | 5$-7;5 || 612 
78, N 20 8 620, 5 
l 
at 1,8 19945 55 212,5 6 63775 
44 2 , 180 £ 221 | 6: 646 
41 2,5 || 18545] 5 3 

L | 181 st 2, 233 | 7 663 
4 5 f 5" || 24665] 34 5 
I : 182 81 375 25 5 7 680 
40 4.5 E 1 4 263.574 688.5 
1 183 Þ 53 4 272 | 8 697 
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TABLE 39. To find the Number of DA S from one day to any other 
in che ſame year, or to any day of any month in the next year, by one ſub. 
traction only. 24 | PE 
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1 
1 
ö 


— — IE ; ' 
oy | January February 4 March | 2 Axril | May June 


5 


5 5 l 0 " 14 of. ve 

1 (730 5 305 | 099 334 | 671 300 ].640 $275 610 » 245 | 579 ,214 

2 729 , $64 4.698 ) | 579, y305 J »274| 609 4 244 [578 ,213 
3 | 728-, 363 4 697-2332 609 ,304 ] 638 ,27 | 098,243 | 577 „212 
4 727 „362 695 331 603. „303 637 „272 607 4242 | 570 ,211 


— — — — — 


5| 726 „ 361.695 330 | 667 „302 | 636. „271 606 „241 575 ,210 

6 +\ 725, 369-694-4329 50 ,301 | 635 +270 | bog, ,249 | 574 209 

7 +724 3594-693 „328 665 ,300 | 634 , 269 | 604 ,239 [573 3208 

g 723 3586692 3 327 664 ,299 | 633 ,268 | 603 „218 [572 ,207 
g 24S}, nope; comune og . 


722 357601 „326663 ,298 | 632 ,267 | 602 „237 571 205 
221 „356699 4325 570 , 205 
720 , 3551 689 „324 651 ,290 | 630 , 265 | 600 ,235 | 569 ,204 
719 , 354 | 688 „323 660 , 295 629 ,264 | 599 , 234 | 568 „203 
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718 „ 353 | 687 „322 659 ,294 | 628 ,263 | 598 ,233 | 567 ,202 
717 „ 3524 686 „321 [ 658, ,293 | 627.,202 | 597 ,232 | 506 „201 
| 716, 351685 „320652 292 5 565 
715 „359684 „319656291 625 „260 595 »230 | 504 199 


714 , 349683 „318 | | 594 »229 | 503 ,198 
713 „ 348682 „317654 „289 1,623 ,258 | 593 „228 502 „1097 
712 „ 34% [681 „316653 ,288 | 622 ,257 | $92 „227561 „196 
711 „ 346680 „315 652 , 287 621., 256 591 „226 560 „195 
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ww 
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1 20 345: | 679:» 314 | 051, , 280.1, 620,, 255 | 590 47 559 »194 
* | 72 > 344 |.678., 313. | 05Þ. 285 619 , 254 589 » 224 

708 , 343 | 677 5312 649 5284618 » 253 588 »227 | 557 192 
70. 34% 676 „311643 „283 6% „252 537 „222 | 550 „191 
— 1 — —— —— (— — — ̃ — 
45. 706, 34 675 „310 [% ,282 | 616 ,251 | 586 „221555 „190 
415 7 , 349 674 309 646 „281 615 „250 535 „220 554 „189 
27 , 33973 , 393 645 584 ,219 | 553 „188 
13 73 , 338 | 672 , 307 | 044.,279 | 613 „248583 ,218 | 552 ,187 
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2g 702 „ 327 643. 278 | 612, 247 | 582 ,217 | 551 , 185 
30 | 701 , 336 642 ,277 | 611 , 246 | 581 „ 216550, 185 
31 | 70D , 333 641 „270 ———— | 580 , 215. | ——— 
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The EXPLANATION and USE of this TABLE. 


In this table, at each day, are two ſets of figures; as for inſtance, againſt 
May 13, you have 598 and 233, parted with a comma; now ſuppoſe it was 
required to find how many days from May 13 to December 5? In this caſe, 
and all others, take the former figures, if they can be ſubtracted; if not, take 
the latter. Thus, againſt May 13 is 598 7 

into! dc And againſt Dec. 5 is 392 


11 Anſ wer 206 Days. 8. 


Ex. 2. How many 115 are there from September 7, to December 31? 
„igt Againſt September 7 is 4111 
Againſt December 31 is - - 365 


Anſwer - - 115 Days. 
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TABLE to find the Number of DAYS continued. 


* Jam rose 
1 >— TY” —— 


— 
— 
<< 
oa 
— 
Cc 
DT 


Auguſt September — November |. December 
549 »184 | 518 ,153 | 4% ,122 | 457", g2 | 426\,'61 395 31 

5175152486 ,121 1450 , 91 | 425”, 691-395 -» 30 
516 ,151 485 „120 455 , 90 | 4243 59 | 394 » 29 
546 ,481 | 515 ,150 | 484 ,11h | 454 „ 89423 5 58 | 393 » 28 


——  _ — 


— —H . — — — — — — — — — — 


514 ,149 | 483 „118 453 , 88 422 57 392 „ 27 
544 +179 |, 513 » 148 482 ,117 | 452 , 87 [421,56 | 391 „ 26 
543 +175 | $12 ,147 | 451 ,116 | 451 , 85 420 , 55 390 25 | 
$42,177 | $11. ,140 | 450 „115 | 459 , 85419 „54 E „24 
54 775 510 ,145 | 479 ,114 | 449 » 
$42) 175-1 509 +144 | 47 ,113 448 . 

508 „143 477 ,112 | 447 , 82 
12 | 533.3173 | 507 „142 470 ,111 | 449, 


— ES, 
T1 
_— 
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w 
— 
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O 
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13 | 537 „172 506 141 | 475 „110 4% 80 4% 49 384 1 
14 | 539 ,171 | 5og „140 474 „10 | 444 , 79] 413 „ 8 383 -» 18 
1 | 535 +170 | 504 ,139 | 473 „108 443 „ 78 
16 534 „169 503 ,133 | 472 „10442 „ 77 


£ 
— 


532 „107 50 ,136 470 „ 105 440 „ 75 | 4 
| 19 531 „165 | 500 ,135 | 469 „104 439 , 74 | 498", 43 378 2] 
; 
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| 20 530 „165 | 499 , 134 | 458 163 | 438 „73 40% „ 42 3771's 12 


21 _ 1.529 „164 498 „133 467 „102 437 „72 406 „41376 „ 1 
22 528 „103. 497 „132 405 , 101 436 „7 405 , 40 77% 10 
23527 162 496 „131 465 „ 100 435 , 70 | 404 „ 39 
24 . | 520 „161495 — | 404 » 99 | 434 , 69 403 „38 373 8 


— — — 


>) 
1 
+ 
\S 


z5 325 16 | 494 ,129 43 „ oB 433 „68 4% 7 372"! 71 
26 524159403 „128 | 462 , 97 432 , 671 401 , 36371 „ 6 
27 523 ,158 | 492 ,127 | 461 , 96 431 , 65 460 , 35 370, 5 
28, | 522 ,157 491 125140, 551430 » G51 399.» 34 399 » 4 


— 1 — 


4 


29 | 521 ,156 | 499 . 125 j 459 , 94 | 429, 64| 398 „ 33 | 388 , 3 
30 520 155 | 439 „124 458 , 93 | 428 „ 63 397 „ 32 | 30 » 2 
31 | 319 154 488 rr | 427» 62 — — 3656, 1 


f 


Ex. 3. How many days are there from Sept. 7, 1782, to April 19, 1783? 
Against September 7 18, - =, 481 
Againſt April 19 is - - 257 


— - 7˖*ꝰ⁊ — 


11 Sog: Anſwer - 224 Days. 
Note. In this example, the two former numbers againſt September 7 and 
Aprik 19, could not be ſubttacted, becauſe the number againſt April 19 was 
the largeſt; therefore I made uſe of the latter, as may be ſeen in the above 
example. The ſame rule is to be obſerved in all reſpects, K here the former 
numbers cannot be ſuhtracted. 
How uſeful a table this is, in all parts of arithmetical fcience relating to 
time, 1s ſufficiently evident to the ſkiiful therein; but becauſe it is more par- 
ucularly fo for collectors clerks, ſuperviſors, and officers of excite, I have 
—_ » to the ſalary tables, in oider to make them the more complete 
ang uletul. mY OD 
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TABLE 49. A TABLE of SALARIES, for collectors, 


officers, &c. at 10l.—2z51,— 
common year, or 365 days. 


4 
1 


ſuperviſor, 


40l.—50l.—90l. and 120l. per annum, for tj. 


19 At 10l. [1 &] At 101, 57 Fo At 281. S] At 25 
be 5. d. q. 7301 * 1 s. d. q7 | 8 l. 8. d. q. 73p [ I. s. d. q 75 
| 10 © 6 2,22 5211 8 5 3˙• io 1 41,55} $214 11 2 3, 
210 1 I 0,44 5311 9 o I,7l 210 2 8 3237} 63} 3 12 7 0,0 
2 1 2, $411 0, 2030 1 1,19 54 3 13 11 2, 
. 2 1 3511 18 2,42 | 400 : 5 3,01 + ; 15 4 ©, 12 
0 2 8 3,37 8/1 10 8 0,64 500 3 10 0,56 550 3 16 8 2,1; 
o 3 31,9 $741 2 3,13 AE 2 2,38 $71 3 18 o 3,6 
20 3 10 „/ 8 11 9 1,35| | 7lo 9 7 , 0 58 3 9 5 , 
800 4 4 2,30 1 12 3 3,57 80 10 11 2,02 59 4 oO '9 3.3 
1905 411 9,52 85 1 12 10 2,00 90 12 3 3,5204 2 2 5 
eee 9 Gi} 4 36 2: 
1100 6 © 1,23]| 62'1 13 11 2,50] 110077 o 4,211} 62] 4 4 11 60 
| | | 5 | ; 
112jo 6 6 3,451] 03:1 14 6 0,72| 1200 16 5 0 6314 3 2434 
13 1 1,67}| 4% 15 © 3,21] 13/0 17 9 2,581] 64\4 7 8&1 
1440 7 8 0,10; 6511 15 7 1,43] 140 19 2 0,40} 65 4 9 o 5. 
1500 2 2, 38 1 16 1 3,65] 161 © 6 2,22 66/ 4 30 4 3,51 
4% 8 9 o,60]| 6711 16 8 2,1416 1 11 0,04}! % 4 11 9 1,3; 
1719.9 3 3-09]|.08|1 17 3 0,36] [17]1 3 3 1,59 68] 4 13 14,1 
13]o 9 10 1,31]| 69% 17 9 2,58] |18|1 4 7 3, 41 69i 4 14 6 0,7: 
1910 10 4 3,53] 79 1 18 4 1,07] [19]}1 6 0 1,3 70 4 ig 10 2; 
220 To 11 2,02] A1 18 10 3,29 20/1 7 4 3,05 711.4 47 3 9.3 
2110 11 6 0, 24] 72/1 19 5 1,31] |21]1 3 9g 0,60 72 418 7 2, 
2210 12.0 ag 732 0 O ag 2211 10 1 2,42 7345-0 © o, 
23/0 12 7 ©, 811 74,2 o 2,221 12311 11 ©,24\| 74] 5 0-4 15 
240 13719900762 11 9,441 24/1 12 10 2,06 754-5 2 8 3, 
. aa nes Lana hel ale fc 
10 ” L | . 4 J 3 f 
— O 14 92, 10 78.2 2.8 ig 29/1 16 11 3,2578 5 6 10 0,56 
28 15 4 0, 3a 79 2 3 3 159] [2811 18 4 1,07 | 79 5 8 22.3 
12910 15 10 2.4 89,2 3 10 0,08] 29/1 19 8 2,6 85 9 7 0,z 
139[o 16 * 4.2230 30% 1 1 0,441} 81 2 
510 16 11 3,25 82 2 4 11 0,52] 312 2 5 2,25 82 5732 3 37 
5 | * 
132 0 17 6 1,47 | 83/2 5 5 3,0103202 3 10 0,08 | 83 $ 13 8 1,59 
330 18 0 3.09 | 84.12 6 b 1,23] 3302 5 : 1,63 — 5 15-0 2,21 
34 0 18 7 2,18 85/2 6 3-45] 34/2 6 3.45855 10 5 L,cz 
3510 19 2 0,40 | 86 2 7 1 1,0% 35/2 7 11 1,27} 36 5 17 9 250 
5 9 8 2,62]: 872 7 8 o, 1635/2 9 3 3, h 87 5 19 2 0,40 
3741 O 3 1,111} 88/2 8 2 2,38 37 2 10 8 0,64 | 88] 6 0 6 2,2 
2001 : 9 333 245 1 9 Sy == 12 + | 59 : 111 ©,0f 
39 1 I, 4 1,55 | 3, 2 13 O,2 12199 
2 111 0,041 912 9 10 11 22 214 9 240 21 6 4 7 — 
411 2 5 2,26 92|2 10 4 3,55} ff 16 1 3,65] 92} 6 6 © 1,23 
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TABL E 43- Of the areas of dirchtsin Maſh Tun Gallons, to all diameters 
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TABLE of the areas of circles in Maſo Tun Gallons, continued, 
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TABLE of che areas of circles in Al. Gallorr, continued. 
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32,7908 32,8473 5 752 | it 327 
3343940- 33,4500 33.5161 3.6384 | 
34,0007 34,0083 „1299 2534 
— i — — — | [| : | 
| 234; | 24k} 1 1 . . 
r 228 2 T2 , | T] 
34.6250 34.6871 4: 34-7493 | ' 14-3749 
35,2489 | 35,3116 Þ- 3903 38˙7778 
35-8783 | 35-9446 |: 36,0049 0,13 
30,5133 | 36,3771 | 36,6410 7089 
| 37-1539. | 37-2182 |. 37,2827 37-4417. 
| 35,8000 | 37,8649 | 37-9299 8,0600 | 
6.457 | 38,5172 [38,5927 r 
30.1090 | 39,1751 |, 39-2411 2. 
39-7719 | 39,8385 | 39,9051 —— 
Eee 40,7993 


[L459] 
The Explanation and Ute of the foregoing TA BLE 8. 


THE firſt table for common brexeers, Broug beer begins, wich 4 of a bes _ 
400, and ends With 30, oo0; theretore yau mult look fox:the given number ; 
ol barrels and firkins (if any) in the column under barrels, and right againſt | 
it, in the next columu to the right band, you will find the duty, 3 in * 

ſuillings, Pence, tarthings, and 23 parts of a farthing; | 


E. 1. What is the duty of 214 barrels of common e ſtrong beer, 
at 8s, per barrel?“ 61 77 


Againſt 214 hw is 71. 13s. 3d. 29. 145. ha dans: GT Y: 


E. 2. What is the duty of 962 barrels of common brewers ſtrong 
beer, at''$65; per barrel? 


Ni BY Bar. bn ok VO þ. | | p . ' | 
' +1. Afainſt 96 is 34 4 6 1 1 £6: 16 had" 5 
Againſt 4+ is 0 19 1 13 11 5 Bt 


W, Anſwer 964 is 34 6 3 214 the duly required.” | 
The uſe of table 2 and 3 being exactly the ſame; they need no ex- 


ample. 
Table 4, for victuallers ſtrong beer Begins with 4 x of a Garret, * ends 

with 50,000, and increaſeth only 3 of a barcel to 100, whereby the 

duty of any number of barrels, fourths, Ec. from oF to 100, my be 
found by inſpection. 


„ Huis 
EXAMPLE. What is the duty of $42 dre of viuallers ſtrong 
beer, at 8s, per barrel? 
« Againſt 844 harrels is, 330. 168. od. the duty required. 
„Table 5, for viauallers. ſmall beer, is exactly the ſame as for ng, 
therefore examples would be unneceſſary. 
Table 6, for the drawback on viaualters ſtrong beer begins, ;nvredfeth, 
and ends the ſame as the caſh tables for victuallers ſtrong and ſmall beer; 


therefore you mult look for the given number of barrels, fourths, &c. in 
the column under barrels, and againk it in the next column to the right 


hand, you have the drawback ! 55 | 1 
EXAMPLE... Suppoſe! a vieualler i charged with 60.3 harrels of ſtrong 


deer, at 8s, per barrel, what mult be allowed him for the drawback, at 
15. $9. per barrebi?f bois e no ith 3 1 
Againſt 60 4 barrels is 3l. 0s: 10d; the allowance for drawback! 


Table 7, for the drawback, on victuallers {mall beer, is the ſame as for 
ſtrong, both with regard to its beginning, increaſe, ind, rad; therefore [ | 
hall omit giving any examples. 

Table 8, to money couch buſhels, begins with REY of a bulkel, 
aud ends with 1000, buſhels, ſhewing at one-view all the ſeparate uties 
by inſpeQion, "agreeable to the ſevefal acts of parliament for laying addi- 
tional duties thereon, with a total column of the whole, 
Table to monty floor buſbels, begins, increaſeth, und ends eee ; 
as table 8 and likewiſe ſhews all the ſeparate duties by inſpedion, with WW - 


a, total, column of the whole, both; of, which, are ſo plain, "Tp 10 give 
Wes : 


we — would be looked upon As. uutology- 0 15 


1 a I 


ons 


x44. pe 
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Table 10, 2 8. and 15“. per cent. begins with one farthing, and in- 
creaſeth by one farthing, to twenty ſhillings; therefore you haye nothing 


more to do but look for che walue i che column under val 129 
actinſt it, and er nk the rate per! — "you have the ty.” an Ta it 


E. 1. Suppolt; the value — 113 624. what; isthe dnty at 3 ver cent. 


Againſt 115. 634. and untler 5 wo cent. is 64. 27 655 the duty 
required, OS ER. 


E. 2. What i is as duty of 1 11 14. at ky =o dete d nog . 
Agaiuſt 163. 11 4. and under 15“. per cent. is 10d. og. 7. the duty 


required, 
ITAL. 

Table 11. to money the old drawback on ſoup, 3 at 4 of a penny per h. 
this table begins with 1 and ends with 6,000, and right againſt every re- 
ſpective number, in the next column to the right hand, you find the va- 
lue, duty, or amount, by „ A 

7 What is the drawback on goolb. al ſoap, _ 4 of a penny 
per 


Againſt, goolb, is 11, 56. od. the duty or drawback requireds! | 
E. 2. e the duty of 2640ʃb. of ſoap, at- of a penny 4 5. 


. „ . 4 . 0 
Againſt, 2000 is 2 13 6 2 2 | © bo oh 
Againſt 600 is 016 8 o o©o a! Dart eat 
Free | 


— — Ti 


, Anſwer 3 15 4 + the duty required, 


Table 12, caſh table for the additional duty Un ſoap, at 4 per th, 
Table 13, additional duty caſh wy to m—_—_ "Urewhdcks upon foap, 

at 4 per (6. qa 

Table 14, caſh table for the Fm on en, * hops, at 14. 
er bb. 101 160 241) es ane 
Table a 7 caſh table, for the dun, on edler and lamb ſkins, at 


F Wie 6 caſh table for the duty on a ſheen; * dec. — calf 
and kid tawed ; and ſoap, at 1 44d. per lb. 
Table 17, caſh table for the duty on 1 taps ing Pieces - in oil, 


' and ſtarch, at 2d. per 6. 


Table 18, caſh table for the duty on * and Kas is oil, &e. 

Table 19, caſh table for the duty on goats, tanned with ſhunnack, at 

„per 6. 

ible 205 caſh, table for "the duty on ver © wire, buck and F kkins 
* = hides, deer, goat, and beaver, in oil, at 64d. per tb, 

Table 21, caſh table for the duty on wax ; candles, gilt wire, and calf 
Heins, in oil, at 84, per U. 

Table 22, calh table for the duiy on common bore glaſs, at 33. 64. 


per cl. L 


Table 23, caſt table for the dity on malt eyder; at 43. per Mid. 


1 Table 24, each table T6# we "oy. OA eyier," in hay f Year 1966, at 6s, 
Ahe ul . 5 ＋ 246. IE 4v724 1571 55110 


Table 25, "aſk table e. als ckeitt duty eden 1 6s, 85 per hid. 
an yerjuice, at 65, Sd. per barrel. 31% D442! 28 e c19U * 
1 | able 


Mmm 2 
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Table 26, caſh table for the duty on broad glaſs, at ,75. per cwt, 
Table 27, caſh table for the, duty, on vinegar, at Ss. gd. per barrel. 
Table 28, caſh table for the duty on crown glaſs, at 145. per cut. 
Table 29, caſh table for the duty on ſweets, at 18s. per barrel, of 313 
galled the urrenys 796100% 03 Dove) 1 | 

Table go, caſh table for the duty on plate or flint glaſs, at 18s. 84. 

cr cwt, . 

K Though theſe tables are adapted for the nſe of the exciſe officers, for 
their ready aſcertaining the duties therein mentioned, yet they are equally 
as uſcful to all traders, in buying ani felling all ſorts of goods, whole. 
ſale or retail, ſhewing at one view the amount or value of any number 
or quantity of goods or merchandize, according to the price fixed at the 
head of the table. 

Table 3, of the rates of hides. In this table yon have every ſpecies 
at one view, likewiſe how they are dreſſed and charged; and to fave the 
ollicex and trader the trouble of computing the amount of the duty of 
thoſe goods which pay duty ad valorum, after the rates of 157. and gol, 
per geut- I have added table 32, at 157. per cent. and: table 33, at gol. 
per cent. whereby the duty may be found by inſpection. 

Table 34, contains the value, dimenſions, and duty on all ſorts of pa- 
per, agreeable to the act of parliament made in the year 1781, for laying, 
additional duties thereon. 

Table 35, is an ad valorum table, of equal parts, at 18!, per cent. very 
uſeful to ind the duty on all forts of paper that pay duty ad valorum, 
Table 36, for reducing hundreds, quarters, and pounds, into pounds 
groſs, and pounds grofs into pounds net; the allowance for the bag or 
tare, Which is 1 pound in 10, being deducted. by | 


EXAMPLE. In 18 chi. 3 915. 2015. of bag hops, I defire to know 
the number of pounds groſs, net, and likewiſe how much the exciſe will 
amount to, at 14. per *. : 2 

Firſt, for the pounds groſs, by table 36. 

„. | | 1 C. 4. 0. ; tb, 
., Againſt, 18 0 o is 2016 


„ „„ 50.003: 0 i 104 


A Anſwer 2120 pounds gralss 
Secandly, for the pounds net, by the ſame table. 
IS! 1549 eee. grofs.'''"! ths. net. 
Againſt 2016 is  1514,4 
— 104 is 93,6 


14 


I # 4 * , " - 


®  Anſver 2120 is. ,:1908,0 pounds net. 
Thirdly, for the amount of the exciſe, by table 14 
tb fo . 4. | 


Againſt 1000 is 49e 7 
— ͤ— 900 is 3 15 © 142 
02 1G eee 85 | 1 


Anſwer 1908. is 4 19 o the amount of the exciſe. 

Note, If you want to türn pounds net into pounds groſs, or inte 
hnndreds, quarters, and pounds3 finda the pounds ner (in table 36) and 
in the next column, to the left hand, you have the pounds groſs, and 
next to chat the hündreds, quarters, and pounds that are equa] to 2 1 I 

d. 8 able 
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Table 37, 4s particularly adapted for the" ule of collectors, fuperviſors, 
&c, whereby che number of days, from the zth of July to any given 
by of any monthi may be found by” infpeRion. , 

E. 1. Suppoſe In officer be removed to another collection the 4m 
day of September, how many fas {alary, has he to xeceive, ſuppohag 
he has received falary to the 5th of July inclukve ? 4 

Againſt the 4th day of September. you find 61, the number of days 
required, 4 | | " 
E. 2. It is required to find the number of days from the 5th''of 
July to the 31ſt of March? ä | 

Look for the 31ſt of March, and right againſt it you find 269, the 
number of days required. | 1 

Note, In leap year when February is included, you muſt add one day 
to the number found in the table. 0 16 

Table 38, is to convert gallons into barrels, and contra, barrels into 
gallons, this table begins with 84 gallons, and ends with 1122, and in- 
dealeth by half a gallon, to 204 gallons; therefore, againſt the given 
number of gallons, in the column under gallons, in the next column to 
the right hand, under barrels and gallons, you have the anſwer in bar- 
ils, fourths, and gallons. | | 


E. 1. e it was required to reduce 194 gallons to barrels, &c, 
| gainſt 194 gall. is 5 f bar, 7 gall. the anſwer. n 


E. 2. In 10455, gallons, how many barrels ? 
Againſt 1045,5 gall. is 30 + bar. the anſwer. 


Table 39, to find the number of days from any one day to any other 
in the fame year, or to any day of any month in the next year, by one 
ſubtraction only. This table is very uſeful in all parts of arithmetical 
ſcience, relating to time; and likewiſe in computing the time for ſer- 
rants wages, and all other falarics, of what time or rate ſoever. See 
the explanation and uſe page 428 and 429. 

Table 40. Though this table is particularly adapted for the uſe of 
collectors, ſuperviſors, officers of excife, &c. yet it is very uſeful in com- 
puting ſervants wages, and all other ſalaries that come within the limits 
ok the table. 1 

To find the ſalary at any rate per annum, look for the number of 
days in the columns under days, and right againſt it, and under tbe 
yearly ſalary, you will find the anſwer, in pounds, ſhillings, pence, far- 
things, and decimal parts of a farthing; whoſe denominator-in a common 
year is 965, the number of days in the faid year, which denominator 
reduced to its loweſt terms = 73, therefore all the decimal parts in 
this table are ſo many 79 parts of à farthing. 5 1 

E. 1. What falary has an officer due to him for 80 days, at 5ol- 
per annum ? | ; | 

Againſt 80 days, and under 5ol. is 10l. 19s. ad. og. 4op. the falary 
required, : | | 

E. 2. How much would be due to+a ſuperviſor for 260 days, at 
gol, per annum? — 

Desi „ . dt. od. . 20 

Againſt 300 and under 90 is 49 6 3 2,34 

— 60 — — 18 14 15 10% 2,54 ĩ 


Auſwer 260 at gol. per ann. is 64. 2 2 1,15 che falary- required. : 
| | Table 
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Table 41, is the falaries for leap year, or 366 days; | therefore lock 
for the given number of days in the column under days, and right againſt 
it, and under the vearly ſalary is the anſwer, in pounds, ſhillings, pence, 
farthings, and decimal parts of 3 farthing; whole' denominator in 2 leap 
year is 366, the number of 'days'in the faid year, which denomindtor 
reduced to its lotveſt terms — 61; "therefore all the decimal parts in 
this table are ſo many 61 parts of a farthing. 4 OE! 
0 E. 1. How much would be due to an officer for 60 days, at 500. per 
annum, leap year? | 1 | 
.. Againſt bo days, and under 30. is 87. 3s, 11d. Of. 52%. the Clay 
required, | | | 

E. 2. What ſalary has an officer due to him for 120 days, at 40/, 
per annum, leap year ? 4 8 

Days, f. | Sh ae 8453 

Againſt 100 and under 40 is 10 18 6 2,49 

40 1s 2:13 ©. 2-22 ; 


Anſwer 120 days, at 40 per ann. 13 2 3 2,10 theſalary requir 


Table 42, for the uſe of audtioneers, alſo for tax and charity, This 
table is divided into four columns, the firſt of which contains the value 
or ſalary, the ſecond, tax or duty, at 6d. the third, the charity or duy, 
at gd. the fourth, the total, at 9d. per pound. Therefore look for th: 
value or falary in the column fo. tituled at the head, aud: right again 
it, in the next three columns to the right hand, you will find the duty 
at 6d. and gd. and the total at gd. in the pound. | 


E. 1.  Suppole an auctioneer hath ſold goods, &c. to the value of 92, 
what duty has he to pay for the ſame, at 64. and 3d. in the pound? 

Againſt 321. you will find, in the two next columns, 165, and 8. 
= 1. 45. the duty required. j 


E. 2. Suppoſe an officers groſs ſalary amounted to 187, for 73 days, 
what muſt be deducted therefrom for tax and charity? - 
"Againſt 18/. the groſs ſalary, is 9s. tax, and 45. 64. charity, = 195. 64, 
to be deducted. 18“. — 195. Gd. = 171. 65. 6d. the neat falary; 
And in chis manner the deduction for tax and charity, and allo the 
neat ſalary may be found. 6 
Table 43, of the areas of cireles in maſh tun gallons, In the iſt co— 
lumn, under the words diameter in inches, ſcek for the even inches of any 
given diameter, from 1 to 128 ches, and right againſt it, under o in 
the 2d, you will find the area to the thouſandth part of a gallon. But 
if the given diameter conſiſts of inches and tenths of an inch, then ſeck 
the even inches of the diameter in either the 1ſt or 5th columns, and the 
tenths in any of the other 9 columns at the head of the table, and at 
the angle of meeting you will find the area as before. a | 
E. 1. Suppoſe it were required to find the area of a circle in maſh 
tun gallons, whoſe diameter was 70 inches ? mY 
I look for 70 in the firſt column, and right againft it, in the ſecond 
column, under o I find 16,955, the area required. | 
E. 2. Suppoſe the given diameter were 75,4 inches, what is the area 
in maſh tun .gallons ? | 1 
I find 75 in che firſt column, and the four-tenths at the head f 
the table, then at the angle of meeting I find 19,4671, the area in mal 
van gallons, | - an 3 T6 1 
0 7 . 3 


look 
aink 


ence, 

leay 
iator 
S in 


, per 
dlary 


p 


400. 


uir, 
This 
lug 
wy, 
the 
aint 


duty 


gel. 
id? 


| $6, 
lays, 


64, 


y. 
the 


| c0- 
any 
0 in 
But 
feek 
| the 
d at 


maſh 


cond 


THE FOREGOING , TABLES, 455 


E. 3. Suppoſe the given diameter were 40, 8 inches, what is the area 
in maſh, tun gallons ?, |, .. | r 5 
L find, 40 in the Ich column, aud the eight-tenths at the head of the 
able, then, at the angle of meeting is, 5,760, the area in maſh tun gallons. 
And thus may the, area of any other diameter within the compals of 
the table be, found. But if you want to know the area of a circle of 
2 greater diameter than any contained in the table, you may find it by 
the following directions: Thus, when the given diameter exceeds 120, 
ſeek for the area of half that diameter, in the table, and multiply it by 
4, and that product will be equal to the area ſought. 
EXAMPLE. Suppoſe the given diameter were 160 inches, what is 
the area thereof in maſh tun gallons ? | 
look in the table for 80, half the given diameter, whoſe area is 22,145 
which multiplied by 4 is = 88,5380, the area required. 

And in this manner the area of any diameter that exceeds the bounds 
of the table, may be found, hed 

Table 44, of ale areas. The explanation and uſe of the table of maſh 
tun areas may ſerve to explain this alſo, becauſe the diameters and areas are 
placed alike in both tables; for if you find any diameter from 1 to 120 
inches in the rſt or 7th column, and the tenths (if any) at the head of 
the table, at the angle of meeting you will have the area required, to 
the ten thouſandth part of an ale gallon. 

In caſe the given diameter ſhould exceed the limits of the table, then, 
according to the directions for maſh tun areas, find the areas of half the 
given diameter, which multiply by 4, and the product will be equal to 
the area required. 5 

The Omputation of tables of the areas of circles in maſh tun, ale, 
and wine gallons, according to the common methad, (page 354) 
being very laborious, and conſequently liable to error, I apprehend the 
following exact and ealy methods of computation, will be acceptable to 
ſuch pertons as are delirous of examining, or extending the ſaid tables 
to larger diameters, | eu 

The method of operation by which the whole table of maſh tun areas 
vas computed, is as follows : — To , 00346, the area for. 1 inch, add „00692, 
and the ſum , 07 266 (called the reſerved u e being added to „00346 (the 
area for 1 inch diameter) gives ,0041866 the arca for 1,1 inches; again, 
10 „07 266 (the reſerved fun) add the common addend ,00692 *, and this 

lo: ads; | (reſerved 


o 


The reaſon of ,00692 being a common addend for a maſh tun 
000053702 a common addend for ale, and ,000008 a common addend 
lor wine gallons, is very evident from the- following 

E NX NM A. 

If the terms of any arithmelical progreſſion (either aſcending or deſcending) be 
ſpared, aud diſpoſed of in a ſeries, then will the differences of every two ad- 
jacent lerms of that ſeries, form another aritimelical progreſſion, whereof the com- 
dan d\fference, will be expreſſed by twice the ſquare of the common difference of 
the firft progreſſion. F 

For any arithmetical progreſſion, whoſe firſt term is m, and the common 
difference n, will be expreſſed by m, E m 5 8 n, + m op 2n, + n 
T3 n T. 4% ＋ &c. whereof the ſquare of cach term is, m“, 
putt ann T, mn & 4 ＋ 4% 4 ＋ Gn 9 
*, + m* + 8mn + 16n*, +, &c. 


* 
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{reſerved ſum) „07958, being added to ,0041866, gives „049824, the 


area for 1,2. Proceed in this mauner, ftill adding the laſt reſerved ſun 
and the common addend ,00692 together, and then adding the ſum «; 
thofe two to the laſt area; i. e. when the diameter is increaſed by one. 


tenth of an inch. See the following © ration, 
Inches. Gallons, N VA 


1 — 400346 ,00692 common addend. 
add 007266 0046 | 1} 
— : 
1,1 — ,0041566 „007 266 reſerved ſum. 
add ,007958 00692 | 
1.2 — 50049824 007938 
Ec. &c 


The table of ale areas being derived from the very ſame principle, 
therefore for the ſatisfaction of thoſe who are inclined to proceed farther, 
proceed thus: To , 067313867 add ,000035702, and the ſum „067371509 
(called the reſerced ſum) being added to 40, 7092) 2233, gives 40,77 6643802, 
the area for 121 inches, and ſo on; ſee the following operation. 


Inches. Gallons. 

120,9 — 40, 709272233 „067313867 reſerved ſum, at 120,9. 
5067371569 5000055702 

121,0 — 40, 776642802 506737 1569 reſerved ſum. 
5067427271 5000055702 


121,1 — 40,8440 1073 067427271 
&c. | Ec. 


a _— 


* 


The differences of the two adjacent terms will form the ſeries, iz 
+ 2mn T, K 2% + gn, . an + zu., A 23 + 
n*, +, &c. the common difterence of which is evidently 22. L. E.. 

And in this caſe, n = „, . 2n* = 3 X 2 (or 0 f) which being 
multiplied by ,00346 for the maſh tun; ,0027851 for ale, and ,0034 
for wine (in order to have its meaſure in parts of a gallon) gives 
,00692, the common addend for maſh tuns, ,000055702, the common 
addend for ale, and ,000068, the common addend for wine gallons, 
when the diameter of the circle is conſtantly increaſed by one-tenth ol 
an inch, | 


LXXVI. 
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VI. 
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I XXVII. S$URMVEYING! | 


N the following inftrudiohs for ſurveying; I ſhall make uſe of no 
other inſtcument but the chain, lor that uſed properly, is the com- 
pleateſt for tlie putpoſe both in accuracy and expedition. 
The chain now moſl in uſe (commonly called Gunter's) contains 
4 poles, or 22 yards in length, and is divided into 100 decimal parts, 
or liaks, each link containing 7,92 inches ; and an acre contains 10 
nare chains, viz. 10 in leugth and 1 in breadth 3 there are ikewiſe 
100,000 ſquare ſinks in au sere. . 
And for the learner's better information, I have inferted the fol- 
lowing new tulle of Square Meaſure. 
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The laying down of plain figurts befug already taught in pradical 
geometry, Part 4, ſec. 66. it is quite unneceſſary to enlarge upon 


that ſubject in this place: 1 ſhall thrreſore obſerbe to i lentner, that 
in meaſuring with the chain, he muſt be careful to get the ſhorteſt diſ- 
tance between any two objeds, otherwiſe he will make more of the 
land than it really is. W 

In taking dimenſions of a field, it is beſt to begin at ſome remark- 
2 place, aud from thence proeecd according to the ſituation of the 

eld. | | 

It is proper for the learner, at his entrance into the field, to draw 
a figure of the ſame at random, which will enable him to plan the 
fame with more certainty ; but when he is ready in che pradiical part 
of ſurveying, ſuch draughts will be unneceſſary. 

When the field is bounded by irregular * care muſt be taken 
to ſtreighten them by taking up off-ſets, which muſt be as near the 
fence as poſſible ; and every perpendicular muſt be taken, ſo, that if 
a right line was drawn from the end of any one to the next, that line 
would neither include your neighbour's ground, nor exclude any 
part of that you are meaſuring. => 75 

Prob. 1. To meaſure and *find"the content of a ſquare piece of land. 

RULE. Multiply the ſide by itfelf, the product is the content. 

EXAMPLE, How many acres are contained in a iquare held, 
each of whoſe ſides are 12 chiins and 20 links, or 12,20 

12, 0 de Note. Having multiplied the 


—— — . 


12,20 fide: by itſelf the product is 
* 1488400, which to reduce into 
44000 a cxcs, roods, and perches, point 
2440 off five places of figures to the 
. 1220 tight hand, the remainder to the 
N ** 17 BY th left hand are acres, then mul- 
14,88400 riply the figures pointed off to the 
4 right hand by 4, and point off five 
6 fkgures to the right hand as before, 
33 and the left hand figure is roods; 
023 #2 Jlaſtly multiply the figures pointed 
21,4400 off to the right hand by 40; and 
— — point off fiye figures to the right 
AR P 2 as before, the remaining figures to 
Anfwer 14 3 21 the left are perches. | 


If you work the links as the decimal of a chain, and divide the pro- 
duct by 10, the ſquure chains in an acre, the anſwer in acres, &c. will 
be the fame. ——Scethe laſt example worked by this method. 

| — 12, 20 = hide | | 
- 12, 20 \, - 7 1111 
F 48 24400 | | Bann 
2 13 
1880 — 45 þ > e- gt 


— 


ä 10) 8400 Ms vi 
We 19k AR P mort” 
Anſwer 14, 88400 4 3 21 the ſame as before 

Prob. 2. 


E 
e 
. 
b 
p 
| 

| 
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Prob. 2. To find the content of a reflangular piece of land, 

RULE.: Multiply the length, by the breadth, the product is the 
contenu o VIZ wine Ne of "84 

EXAMPLE, ©; How many acres; are contained in a redlangular 
keld; whoſe lengths 12,15, and breadth 5,40 ? 
F om 248m Ilie A235.55 608th; 

5,40 = breadth 
> [112930 48600 f 5 
1514 201 0: Gogs £ 55880 | 7 

— n 
Mit in 6, 36100 Anſwer 6 2 9 * 
01 Mud 2idcy 113vi 4 | 


: NI 154 7 40 
1 8 14 1 1 


: } 
, 


17 ol ,{13 G1 0 9,7 6000 147 
Prob. 3. To find the conleut a, a triangular piece of land. 
RLE. Multiply the bale by half che perpendicular, the pro- 
duct is the content. 3 
EXAMPLE. There is à triangular piece of land whoſe baſe 
meaſutes 10, 42, and perpendicular 5,22, what is the content in 
acres; &c. f 1811 | 


th 10,43,= haſe , 
14 2,612 dicular 
| 2, half perpen 
ISHII 3 1042 | : 
alle EL at 62532 — 
** FR, I 1 * 2084 "Th 'F* 
X . Te 7 2 — — AR P 
. 2,7 1962 Anſwer 2 2 335 
ia 1 ary ; ” 
at... «ot 2,387848 
ehe \ | 40 oy” 


Dogo e 333 „13920 3 

Prob. 4. To find 1 4 field that is comprehended under four 

WR bs unegval ſides, called a Hñaſerium. . 

-: ;», RULE, Muluply the diagonal by half the ſum of the perpendi- 
culars, the product is the content. 

„ EXAMPLE; Ler the following figure repreſent a four ſided held, 

- ; whole diagonal meafures 40 chains, one perpendicular 7 chains, 
and the other 14 chains; what is the content in gcres. ? 


Firſt 1447 —=21 ſum of the 
perpendiculars; and 21 ＋ 2 = 
10,5 half ſum of perpendi- 
culars; then 10,5 % 40 2420, 
and 420 ＋ 10 = 48 acres the 
Anſwer, 


Nnn'2 The 
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T: 8 1 a . 
The above dinkenfions defi taken by a four 5 
product as ,aboye, , is 420 Hquave' chains, which,” di 
the quotient, is 42 acres, as appears by the work ; therefore when 
cone or any of our numbers conſiſts of chains only, there is no 
neceſſity to prefix cyphers in uhe place of link. | 

The common way of meaſuring a field of four nnequal ſides, 
is by meaſuring from one corner to the oppoſite one, which 91. 
vides it into two, txiangles, and in meaſuring this line perpench— 
culars muſt, be creed to the other corners of the helt—the places 
from whence theſe perpendiculars riſe are found by the crofs ſtaff 
or triangle, fixed on your ſtaff for that purpoſe, ſo this diagonal 
is a baſe line common to both perpendiculars, which” may be mes. 
ſured by the preceding rule. of 

But you may plot the former held very expeditiouſſy, if you 
meaſure tound it, putting down each ſide ſeparately, and likewiſe 
meaſure one diagonal, which divides it into two triangles, cach 


of which may be truly plotted by prob. 14. ſec, 66-— 


Prob. 5, To find the content-of any irregulcr. field, egn/iſting of any 
number of . ſides, 1 
RULE. Meafure round it, and put down each fide ſeparately, then 
reduce it into trapeziums aud triangles, aud meaſurg each ſeparately, 
which ſcveral dimenſions collected into one ſum wilt be the ſuper- 
ficial content of the held, ; 


EXAMPLE, Amit a field, A B GC D E F, conßſting of 6 
unequal ſides, * whote dimenſions in chains and links are as follow, 
viz. from A to B 3,15; B to C 5,960; C to D 4,40; D to E 
4,20; E to F 11,40; and from F to A 4,00; What is the 
content P, | Anmien? bat . | 10 


le chain, the 
vided by 10, 


| Gin 10 503 | 
Perles hates e 29 5 
held, proceed enn B ” 
as in the laſt 2 
example; then , 

proceed to ers 
hund the arra, 301 1175 
thus: whe A 

Note. This 40 

and-the: fon 25) FF. 
lowing hgures 
are laid down 
by a ſcale of 
ſixteen ſtatute 
poles, or four | 


chains to an F C N 


inch. 


bi 91 


1. Let fall a perpendicu'ar from B to a, and D to , to the 
diagonal A C; and meaſure them on your ſcale, which producis 
add together, and multiply that ſum by half A C, and you have 
the contens of the trapezium A B CD. 


2, Let 
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2. Let, fall a'perpendiculag, from A 10 6, to the baſe R E. and 


meuſyre iton your ſcale, which mnltiply by half Y E, a d the pro- 


4 


ana is he content ol the triangle F A”E Alex. add the contents 
togethet, 
the work. 


* i 
12,705 Ba . S A 
n 
595,00 = Sum 1g 24550 
4453 =3 AG 1775 

FOR 3000 5 * — <_— 

3000 2,02359 S area of the tri- 
+ 1860-11639" * angle FAE 
2, 13000 — area of the trapezium AB C D. 

2,0350 | 

9235 21 


4.15350 ares of the whole field 2 4 o 24 | 
2 * 4 0 | 


— 4 
561400 1 
| g 40 ' £ 
24,36000 bo 


Prob, 6. To meafure and find the content of any irregufar who 
| ? 4 are curved or circular, | i: Ye 


RULE. Meaſure the triangles and trapeziums as directed in 
the foregoing problems; and for the oft-ſets multiply every two 
adjacent. perpendiculars by the intermefliate diſtance upon the baſe 
line, and half the product is the content, 


Note. The intermediate diſtance upon a baſe line is found by 
ſubtracting the foregoing length or diſtance from the following. 


EXAMPLE, Let the following figure repreſent a field, bounded 
on one fide by a ſmall river; I deſire to know the content in 
acres ? | L 


34 4 Firſt, 


the Tum, will be, the content of the whole feld. See 
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© > Fieſty fappoſe you enter the field at A; meaſure the fide AB, 
which you, will find is 16,00, 7 $5. > 

Secondly, meaſure the fide. BC, which is 10, 60, and as you 
meaſure take up the off-fets;-and enter them in your field-book, 
thus; when you have meaſured 1 chain from B towards C, take 
up the firſt off-ſet with your ſtaff, which is 0,50; at 2 chains 
another off-ſet 0,35 3; and at 6,25 you will perceive it neceſſary to 
take up another off-ſet, which you will find 0,65; and at 7,45 
another, which is 0,60. ; 


Thirdly, meaſure the fide CD, which you will find 16, 30, and 
as you adyance take up, the off-ſets; thus as you meaſure from C 
towards D at 3,65, you take up the firſt off-ſet=0,80 ; at 4,60— 
1,45/3 at -6,00—1,00 ; at-9,40—0,60; at 10, 20—1, 10; and at 
11,10—1,00. "S's | 


* 
"IO, 
—— — — — 


ah ts ff Fourthly, 


s u K, u, E. , 1.N,0, 
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Fourthly, meaſure the lide DA, which is 9,00; and laſtly mea- 


ſure th gonal AC 1 r dimenftons are * in 
the f pork of ex be caſt up 4s POR 
Sce the ork d each off ſet and vum. * 
f Top or north 1055 ſelf, . VP 
50 | 550 733 65 65 4,20 
* 535 1,30 1,70 "00 6 
$59, 8 100 4559 1,25 147 299 
, x4 65 1.20 
/ * — — — — 
1 585 4550 1,1030 2500 9 
| 125 5 
1 rr 
1 550 1,5000 | 
W 85 
l | 1. _—_ The ſeveraly product: collected 
94 1,5000 _ 
. 7 200 vi 
#} 2) 5,1900 d 
| | W | a R P BY 
* 10) 2,565 = - Square chains t o o 4 con- 
8 — tent of che N an; 0 
N f +2565 Ti 
N. Re - : 
"Ys — — aL 
| "oY „10260 2 
5 | 40 . 8 
EL —— 1 
* 4, 10400 5 
. Broat Ade ff, eee 
„20 4 55 1,55 „80 +5 
555 135 80 2,55 2, 1000 
14 58 _— 1 349075 
73 2, 10 2,35 40 (RAGE: The feveral 
570 1,00 1,45 400 „ products 
3 = C , ; 260 „. 1 bO⁰ο⁰ collected 
„ v5 259; 2,10% 175 —ꝛ' 1,7100 | ' 
5 *} i) ebrirwar ! n+ 940 ee an 2,3400 a 
A I. 7 4: 1-085 Ren ino iv rr 
| 7 — } |, 2) 14,2225 - 
|; 'l 3,4075 ———ů— , 8 
10) 7,1112 
oh * \ 7 , —_— . ' A R P 
7 550 „50 1,00 99 4 ies 2 33 
by 1, _, 1,00 590 2.0 414 © Content of 
4 — * — — — the brook ſide 
„30 1,50 © ze 2 8448 oll lets. 
1,900 90 40 * 
7 8 1, 00 1,7 100 47750 33/7920 
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*% 
W e eie eee, ian 30 Babi 
k is 2” 0 = 2 2 : 4 . , 11 " „ 44s 3 , i4 
te 8 308 7 8 . 2 ba Min) bath tag 100 to deins 
"TELE 00 = ito. x \ 
0x5 \ ot UW s i Mo) e A, t * F 
Dent hn. Ch rior — wt of the: petpendieyfars 90 Ditto 
09 L951 e n the bers om * 
A } 4. Ml — - wa Bhs {- | 
> 111 
iI . 1 1 
„ „ 10040 22 A q.s e mae to 
| 4 1 14 i 3 ; 447 4 vis 
5030, £2. Bo ils 2A 
210 433 A R * . a 3 
14 16, 06540 = 16 0 10, content of pee, EY 
86160 | | 
oy 40 ps WE 2 
5 © : — J 0 
4 10546400 , . | _ 
AZ P | 4 bh 
16 10 area of trupezium * 


o 2 33 = arcaof brookide ent 
0.,0 - 4=area\ot north oif-fers, , do19 


5351 163 T = rea of the Whole bela | 
Note. Some praftitionersy caſt up off-fers. by dalia; the ſum 
of the perpenckculars by the 'mitnbers thereof taken for a mean 
breadth, 3 between the ſtitight line and the hedge, which 
part they caſt up as a paralfelogeam, this exroneous practice is, 1 
fear, too much uſed, on account of caſe and expedition. 
EXAMPLE. Let the following figure repreſent the ground plot 
ol ſmall eſtate, left by Mr. Geo, Fentham for charitable ufes 
to the town of Birmingham, and jt is required to meaſure the 
famb with the chain only, ſo that the dinienhons thereof may be 
caſt up and, planned What is the, content of the mates Jad rp 
held 1leparatehyBsit e Wa bog | 
Suppoſe you enter the eſtate oo 
at A, 1k, meaſure. from. A. vB ** | 
4 1 chain, nom. a tg h 4 chain, 7 Be? 
and from b 10 B 3 chains, 15 B k 


Imks, Having chained from A 4 | 
to B, proceed to meaſure the echt oh d 77 
other fades ; but as you advance — 4 * 
take care to lay down the ofl- 2 v2 | 
ſets, as before a refed, | 8 


2d. Meaſure. from B to c N 
3 chains 20 links, from c to 
d 2,35, from d to i 1,15, from 
d to 3 3,26, the enen of 
the field B being finiſhed, walk 
to c, and meaſure from c oQ FJ 
2, 65, from C to b 3,05, and G 
from ! to i 2,90, and as c i was 


meaſured befuxe, there will be TW 
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no need of meaſuring or iraightening that ſide again, ſo the di- 
menſions of the field C being finiſhed, progeed from i to e 4,45, 
from e to n 1 chain, from n to D 2,90, and from D to 1 530; 
the dimenſions inte held D being kniſhed, I walk to e and meaſure 
ea 3.10, and as di and ie was meaſured before, there is no need to 
meaſure that over again; therefore the dimenſions in the field A 
are hniſhed, TIT 

Laſtly, meaſure from n to A 3,25, and your dimenſions in the 
field are finiſhed, which may be caſt up and planned at pleaſure. 

Note. As the oft-ſets, &c. are meaſured and caſt. up as before 
directed, I think, it will be unneceſſary to inſert the operations at 
length, as it will give the learner an opportunity of caſting up the 
ſame, and if the reſult of his work ſhould agree with the following 


contents of each field, his work is undoubtedly true. EE 
Houſe, garden, cc. — F 1 
Well- piece — A = , -- ͤ— 
Hill-piece — — B _ 9 3 18 
Calf 's croft —— 8 — — A 29 0 
Pit- piece — 0 — — 1 1 37 
Total of the whole eſtate 5 2 25 


Prob. 7. To meaſure woods: or large pools of water, 

RULE. Meaſure round it, and at every bending or turn take 
the angle, and meaſure the diſtance from one turn to another, and 
enter all down in your field-book, and when you come round to 
the place where you began, if your plot cloſe, your work is right; 
when you have plotted your work, take off the baſes aud per- 
pendiculars from the ſame ſcale you laid down the plot, and from 
thence caſt up the content in acres, as taught before, 

Prob. 8. To lay down any quantity of land in a field, when the quan- 
| tity and either the length or breadth are given, | 

RULE. Firft, divide the area' of the given quantity, W the 
length of the field, and the quotient will be the breath required. 

Second, the propoſed quantity divided by the breadth will give 
the length required. # T3103 'L | 

EXAMPLE 1. Suppoſe a farmer lets an acre of meadowing, 
to be laid out on one fide of a field that is 22 cliains long, how 
broad muſt the land be to make an acre? OO 

| * 13 


4 Ho. 
"Dk. 41 IE ETD (4 
WS, 88) 169,00(1,818 


4 —— 
1 | —- 1,454 links anfwer 
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But fr the aſſiſtance of thoſe Who do not underſtand decimal 
arithmetic, I have inſerted the following table. 


The uſe of the TABLE. 
If the length or breadth be given in 


| Breath c ne p chains, links, &c. the other may be 

| C | — 8 found by inſpection, viz. if the length 

[ T * — be even chains, look on the contrary 

. 1 dimenſions and you will ſee how many 

3 12 193 chains, links, &c. muſt be meaſured 

4 bor an acre-.., | | 

- 2 n 86 8 | EXAMPLE. Suppoſe the length of 

1 : g | * held was 5 chains, how much in 

4 1 * oF breadth will make an acre ? againſt five 

| ; 1 25 »* [| chains in the table yon will find two 

* 9 1 8 A 925 chains; the breadth required to make 
— reaatt — an acre; and fo of the reſt, | 


Prob. g. To reduce a large þlot of. land or map into a leſſer compaſs, or, 
f on the contrary, io enlarge it, TIC! 


| RULE... If it be a field or two it is the beſt way to plot it 
over again by a greater or leſſer ſcale; but if it be large, as the 
map of a county or manor, &c, the readieſt way is to circum- 
ſeribe it with a geometric ſquare, and divide that ſquare into ſe- 
veral other leſſer Aquares, and by this means every field, houſe, &c. 
in one will fall in the fame ſquare in the other, 


Prob. 10. 7 Hund the exafl diſtance io any viſible object without 20 


*  in/lrumen!, or attually meaſuring the fame, | 


"RULE.  Firff, get four Rraight ſlicks, of any length you pleaſe, 
then Tet it be required to find the diflance A B upon level ground, 
at B put down one of your flicks, there ſtand and order an af- 
Gant to put down, another at F; {o that ſtauding at B you may 
ſee the ſtall F and the object at A, both in a ſtraight line (now 
it matters not at what diſtance the flaff B is from the ſtalf F, but 
if your diſtance required be far, then the further F is from B 
the better], then take a third ſtaff and go from F any number of 
yards, chains, or any other meafure to D, fo that the line F 
may be at right angles with B A, and at D put down the third 
Raff. Lallly, take the other ſtaff, and go from B (ſquare-wiſe, as 


: before) ſo far till you can fee the ſlaff D and the object A in a 


right line; which ſuppoſe at C; here make a mark, and meaſure 
the diſtance C G, 25 feet, &c. and GB 39,1; then CG 23 + 
GB 39.1 2 BC, 64,1 feet; by meaſuring FD = BG = a 29,1; 
the truth of this problem is grounded upon fimilar triangles, for 
the triangle CGD is ftimilar to the triangle CBA. Therelore 
it will always hold. 


As 
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As CC 25 is to Gh n 64,1 to BA 100 the 
1 1 3 | ot ' 


anſwer. £311 
The Weißt length. | 
As 25: 39::04,1 3 
39 | O 
5769 
1923 


25) 2499-9 (99.9 1 | 
225 nearly, the diſ- 2 | 
— tance require. F | 
249 a ' 
225 | . 
249 
225 | 
—— — 1 


24 


N. B. As the narrow limits of this treatiſe would not admit 
of room to give the whole art of ſurveying, I have given ſuch ex- 
amples as I thought would be the moſt uſeful to the young Tyro, 
as well as the farmer and grazier, which examples caretully con- 
hdered and duly regarded, will enable the learner to kind che con- 
tent, and plan a ſingle field, or eſtate with certainty and expedition. 


LXXVII. SPECIFIC GRAVITY. 


— 


11 ſpecific gravity of a body, is the relation that the weight 

of a body of one kind hath to the weight of an equal mag- 
nitude of a body of another kind; the knowledge of which is of 
great ule, not only in natural philoſophy, but allo, in common 
life, in computing the weights of ſuch bodies as are too unweildy / 
to have their weights diſcovered by other means. | 


The following table ſhews the ſpecific gravity to rain water, of 
metals, and other bodies ; and the weight of a cubic inch of each, 
in parts of a pound avoirdupoiſe and of ounces troy. . 


N. B. If the ſpecific gravity of any ſolid in the table be leſs 
han 1000, it will ſwim in water; but if greater than 1000 it 
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— — Ss. | wt. Ib. _ . 

—.— — Foe — YN 9 5 71 356855 Ba, 3359973 
Fine: gold - — 15 5 1 70 97 9.962625 
Standard = Py 5 1 12 9.91707 
Guinca go > 566722 a 11 

| er = — 13762 0-4976574 7 3844 
"rf - Shy ＋ 11905 o. 409 1696 [ 5.954010 
Rakes ThE — — bl 0-481 7 5˙J38735 
| Fine: ver 1 194029,4, 0.38444 99,1, 3•535709 
Standard ſilver _ 8.769 o. 4.747121 
Copper — 4.404273 

— 8.350 o. 2942593 4-404! 

late bunt * 10. 8.103 o. 29298925 4.872409 

aſt braſs N 244 | 4.850] o. 2839265 4.14212) 
Steel * 50 7-764 | 0.2808159 4.031361 
Bar iron 2 7.238 | 0.2417901 | 3.861519 
Block tin of 2 7-135 . 238054) 3.806568 
Caſt iron E 5.106 | 0.1846788 | 2.724083 
Load ftone — = 3.500 | 0.1264914 | 1.867272 
Blue flate fi 2.702 | 0.097728b | 1.429411 
Veined marble — 2.600 o. 0940393 1.360841 
Common glaſs — 2.582 | o. 093313 | 1-351419 
Flint ſtone 8 Sy" "4 2-570 0:692951 4 1.345129 
r Nans , _ 57? — 2.332 o. 9919788 117231038 
Free ſtone — 3 2.000 0.07 23379 1.046801 
ry calf n 1,888 c. 0683061 [ 0-988456 
Ivory 2 OR 1.892 | 0.0662606 0.958489 
Horn ; wi; 1.800 | 0.0651042 | 0.949424 
Brimſtone — i is 1.712 0.0019213 0.902498 
Clay * 51 1.327 0.0479862 | 0.699936 
Lignum-vitæ _m 1-255 | 00553921 | 0.661959 
Coal N { 29 1.1504 900415943 0.600759 
bi wood — 1.093 | 0-0384475 S_—__ 
Dry box wood +=: J 1.030 0.037250 "A 

| Milk 3 e250 — {| 1-033 90379530 | 0.54374 
Sci! Mar 209 11 10 92519 1 | a 000 0.0361690 | 0.527458 
{Rain water ** 0.993 | 0.035915 | 0.524766 
Red. wine 113 Tl 7751 1 91 1 0.99 o. 5359882 / 0.524820 
Bees Wax - <0 * }0s => r A 0.932 0; 033709% 0. 491591 
Linſed il 182 0.995 o. 03335030. 489268 
Proof ſpirits or brandy — YT] 6 | 0.489008 
| k "wi — 0 9.915 0. 033094 
| Dry oa * $5: 4% py 0.0330222 | 0.481509; 
* 2 — 0.854 * 0.450449 
Dry elm ? _ _ | 0.800 | 0.0289332 | 0.421966 
D aſh 0 0; 0.0270182 | 0.394011 
Dry wainſcot | | 9.637 0.0237 630 0.340539 
Dry yellow fr — — - rr 0.041310 | 0.600354 
Man's body a 7 7 = do. 0.613 090.0221715 0.323332? 
[Cedar — * 0.569 | o. 0205801 0.300123 
ART white deal WEE? | 0.240 0.0186805 0.126590 
: __ — 0.0008 | 0.00004 34 0.000033 
Ir . P "on — — — 


—.— —_— _—_ 


' 
' 


ſecond, cotumyu, and reckon th 


* 1 { 
p * p * þ : ' 
' I» , ; y 4 #7 & as 
| LB Pi ; 8 * * K- 
F 4 = « a 
' 170.88 
4 M o _ hh : 1 * T al [ 
_ = * 1 
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Note. If ** aa al the numbers, in the 
70s y the Þ 13. whole numbers, they will 


ſhew how many avoirdupoiſe gone are contained in a cu foot | J 


of each. of * above bodies, in the table. blog brebasie 


CASE r. The dimenſions, or Glidiry of any bod be giv 
to find its weight. y * ing , 


RULE. Multiply the tie Like — in that body. 8 
the tabular weight Lee and it will give the val in | 


paunds awoirdupoiſe, or ounces troy. F 


EXAMPLE. 1. What is the weight of a piece of dak, of 4 
18 15 whoſe {PGF is 11880 cubic inches? | 


| 0330946 | * 

41880 | 01a | 
| 25 : 1150 
36475680 | tent 
2647368 5167/0 4A | 
330946 | | 7 

1 3399949 c | ad 


119) 393-1638480 (3. 5104 cut the anſwer. aeln | 


E. 2. There is a bar of iron, in length 156 aches, and 1 
inch ſquare; I deſire io know how many pounds I 2 
doth hd il | 

52808159 
I 38 
— — 959 
16848934 rump: T | 
14040795 7 3 
an a | 54 


43. $07 2804 w. che RIPE be a 0 


E. 3. What is the weight of a piece of fir, whoſe irt 1s a0 
Inches, and length 40 feet ? 8 


't 
Firſt, 20 4-5 = 4, alſo 444 = = 16 ſquare of 3 girt, Aid 40/fect 


12 480 inches. Then 480 X 2 & 16 = . X 16 = 15360 _ 


Inches (per rule 2. ſect. 73). 


Thereſore . 0237630 | 
15360 
14257800 
7128 
1188155 


| 2316go| | | $ rol 
| 


| Anſwer 364-9997800 lbs, =3 
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E. 4. What is the weight of iron ſhot, - 8 inches dia- 
meter ? rey In 


Firſt, 8 & & X SN. 5236 — = 268. 0892 ſolid inches, {pex prob. 10, 
119 er array: - 268. 6832 let, 08.) 
2580647 


18763824 
10723328 
16084992 
214466560 
13404 1660 
5361664 


69. 18281058304 lb. the anſwer, 


E. 5. What is the diameter of an iron ſhot, weighing 
69, 18281058304 U. avoirdupoiſe ? 

Firſt, . 2580647) 69. 18281058304 (268.0832 folid inches. 

Then 3 300 268.0832 (= 512 cube of the diameter. 


Therefore y/ 512 = 8 the diameter ſought. 


EXAMPLE 6. What is the weight of an iron bomb ſhell, of 
3 inches thick, the greateſt diameter being 14 inches. 
*- Firſt, 14 —6 = 8, diameter of the concavity. 
Then 14 14 N 14 X +5236 =1436.7384 content of the whole. 
And $X 8 8% 5256 268. 0832 do. of the concavity. 


Solidity of the ſhell = 1168. 6752 inches. 
Therefore 1168.6752 XK 2580647 = 301.59381488544 B. the 


weight required. 


E. 7. In the walls of Balbeck, in Turkey, there are three 
Nones laid end to end, now in fight, that meaſure in length 
61 yards; one of which, in particular, is 63 feet long, 12 feet 
thick, and 4 yards over: now, if this ſtone was marble, what 
power would balance it, ſo as to prepare it for moving? 

Firſt, 63 X 12 x 12 = 9072 ſolid feet. f 

Then 9072 X 1728= 15676416 cubic 1 

Therefore 15676416 

0977286 
94058496 
125411328 
31352832 
109734912 
141087744 


2240) 1 534034; 18860976 683. 9438 = 683 tons, 18 ct. 97 lb. the 
anſwer. 
| CASE 
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CASE 2. The weight of 0 body being BY to 1 the 
ſolidity, and the ſpecihe gravity thereof. 


RULE. Divide the given weight by the tabular welght, cot- 
reſponding to the name of the ſame kind, and the n will 
be the ſolidity in eubie inches. 


EXAMPLE 1. How many ſolid feet are there in a block of 
marble that weighs $ tous; and what will it come to at 5 ſhillings 
per foot ſolid ? 

Firſt, 8 tons = 17920 lb. 

Then .097 7286) 17920.00000000 (183328, 45 inches. 

Now 1728) 182328,45 (106,09 cubic feet (nearly) at 55. or , 23“. 

109,09 

23 
5304. | a 
yt | 


- 
— — 


26,5225 26 J. 10 5. 54d. anſwer. 


E. 2. In the Spectators club of fat people, it is ſaid chat 
each er weighed no leſs than 4 cwt. how many ſolid inches 
was there in one of their bodies? 

Firſt, 4 cwt. = 448 lb. 

Then .041310) 448.000000 (10844.S ſolid inches * ad 


EXAMPLE 3. Suppoſe that a man of war, with all its ord- 
nance, rigging, and appointment, draws ſo much water as to diſ- 
place 1300 tons of fea water, London beer meaſure: 'the weight of 
the vellel is required? 

Firlt, 1300 4 4 = 5200 hhds. and a hhd = 282 $534 = 15228 
cubic inches, 

Therefore 13228 X 5200 = 79185600 cubic inches diſplaced, 

Then 79185600 

«037253 
2375565 
3939250 
1553712 
5342992 
- 2375508 


T. cwt. Ib. 
2240) 2949901. 150800 (1316.9 2015 tons g 1316 18 17 the weight 


required. 


E. 4. Hiero, king of Scilly, ordered his jeweller to make 
him him a cron, containing 63 ounces of gold; the workmen 
thought by ſubſtituting part filver therein, to have a proper perquilite, 
which taking air, Archimedes was appointed to examine it, who, 
on putting it into a vellel of water, found it raiſed the fluid, or 
that itlelt contained $,2245 cubic inches of metal, and having dif- 


covered 


( 
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- covered that the cubic inch of gold more critically weighed 10.36 
ounces, and that of filver but 5.85 ounces, he, by calculation, 
found what part of his Majeſty's gold had been changed, and you 
-are deſired to repeat the proceſs ? 
Firſt, 10.36) 63.00 (6.0810 8, had it been all gold, 
Alſo, 5.85) 63.00 (10.76923, if all ſilver 
Then by fect. 28. | 

Mean rate 8.22435—} 6.o8108 = 2.54473 


10.76903 = 2.14342 
Sum 4,08315 


4-08815) 2.54473 (,5428, oz. part gold. 
4-08815) 2.14342 (,4572, oz. part ſilver. 
0 Oz. dwls, grs. 0 
5428 134.1964234 3 22.272, 
Then . * 63 =} 28.8036—28 16 1.728, S 


— — —— 


Proof 63 00 00,000 


CASE 3. The weight and magnitude being given, to find the 
ſpecific gravity. 


RULE. Divide the weight in ounces, by the ſolidity in cubic 
feet, the quotient will be the ſpecific gravity. 


EXAMPLE 1. I have a piece of marble that contains 4 ſolid 
feet; and weighs 675 Ib. what is its ſpecific gravity ? 

Firſt, 675 x 16 = 10800 ounces | 

Then 10800 ＋ 4 = 2700 the ſpecific gravity. 


E. 2. I have a piece of timber that contains 6 feet, and 
weighs 300 Ib. what wood is it? 


Firſt, 300 X 16 = 4800 ounces. 

Then 348000 6 = 800 the ſpecific gravity. 

Now, in the table of ſpecific gravity, againſt 800 you will find 
dry aſh or elm, the wood required. 


N. B. All bodies of what nature or kind ſoever, being 
weighed in open air, and balanced by thoſe whoſe ſpecihe gravity 
is greateſt ; thoſe bodies whoſe ſpecihc gravity is lealt, will weigh 
the heavieſt in vacuo, 


Thus, if a piece of lead, at the end of a nice balance, and 2 
Piece of cork at the other end, are in equilibro in the air, and 
thus placed under the receiver of an air-pump, as ſoon as the air 
begins to be exhauſted, the equilibrum will begin to be deſtroyed, 
till at laſt when all the air is taken away, the cork will deſcend 
and ſhew itfelf really heavier than the lead.—(And for the ſame 
reaſon, a pound of teathers is heavier than a pound of lead, which 


may ſeem a paradox to ſome); but the reaſon is very evident * 
the 


36 
ion, 
you 
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the laws. of 4 7 ance. » for both bodies being weighed in air, 


each would lofe the weight of an equal bulk of air, conſequently 
the cork will loſe a greater weight han the lead, becaaſe it is of 
greater bulk, therefore When the zir is faken away from both, the 
weight that is reſtored to the cork; being the greateſt, will cauſe 
it to preponderate or weigh! —_ che lead in vacuo. | 


CASE 4. The ſolidity of any piece of timber being given to 
find how far it will fink, 


RULE. Divide the ſpeciſic gravity of the —— by the ſpe- 
cike gravity, ofthe water / multiply this queſtion by the depth of 
the timber, and that gives the inches under water. 


EXAMPLE 1. How many inches will a cubic foot of elm 


fink in common water ? 
Firſt, 1,000) , $000 (,800 
12 


—  _ — 


9,600 inches the anſwer. 


E. 2. How many inches will a cubic foot of deal me in com- 
mon water? * 
Firſt, 1, ooo) 6570 (65657 
he Sa” 6 12 58 
, A 10 0 T | $* 


75,884 inches under water. 


cAsE 3. The ſolidity of any timber being given, to find how 
much it will carry. 


RULE. Subſtract the ſpecific qavicy- of the timber from ;that 
of the water, the remainder is the pumber or ounces that one —_ 


foot will carry. - 4% di & over 1 


EXAMPLE 1. How = * is juſt e to fink 2 
cubic foot of deal in common water? ey f 
1,000 


657 


— 


16) ,343 (s 122 Ib. he after. 
E. 2. How much will a raft, made of 12 pieces of yellow dalc, 


carry in ſea water, if each piece be à foot ſquare, aud 20 leer 


long ? 


Firſt, 2033 — 57= = 376, and 12 20 = 240 


Then 240 % 37 90240 | ON 


90840 — 16 = 5840 lb. the anſwer. 


To make 2 deceitful balance, or pair of ſcales, whoſe beam * : 
. in equilibrio without the ſcales, or with the empty ſcales ; 
aud yet thall alſo be 1 in Nr when —_ tt ate placed 

AW 1, PP 10 | | in 


1 Li 'v3 & 4 * « & * » % 1 SC LL 


«4 
* ” 
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in the ſcales ; ſo as to cheat in any proportion intended, in mak. 
ing the balance at firſt, Sce plate 1. fig. 32. | 

To the beam A B— 23 inches long, whoſe arm CB, of 11 
inches in length, keeps in equilibrio about the point C, the arm 
AC, uf 12 inches iu length, by being made ſo much thicker, or 
having ſo much more matter, as may make amends for its being 
ſhorter ; hang the ſcales D, E, in ſuch a manner, that D, which 
weighs one part in. twelve leſs than E, ſhall hang at the longeſt 
end of the beam, and they will keep. each other in equilibrio; 
then placing 12 pounds weight at G, in the ſcale E, it will keep 

in equilibro no more than 11 pounds of F, the commodity to be 
fold, if placed in the fcale D: becanſe then, F will be to G in a 
reciprocal proportion of BC to AC. | 

Now, though ſuch a balance may be ſo nicely made as to de- 
ceive' the eye, the cheat is immediately diſcovered by changing the 
weights, and the commodity F, from one ſcale to another; for 
then, the owner of the balance, muſt either confeſs the fraud, or 
add to the commodity he ſells, &c. not only what was wanting, but 
alſo as much as he intended to cheat him of; and a fraction of 
the added weight, proportionable to the inequality of the arms of 
the balance, that is, in this caſe, the buyer, inſtead of 11-pounds of- 
fered him for 12, his due, will have, by changing the ſcales, 13 fr 
pounds. For whereas, in the firſt poſition of the balance F 
11% 12 = AC was equal to G=12%11=BC when G or 
12 pounds is placed in the ſcale D, then 12 & 12 will be equal 
to no leſs than CB = II X Ig r = G. Or, 

As the arm CB, 11 inches long, is to the arm C A, 12 inches 
long, ſo is F, or the weight 12, placed in thefcateD; to G 13 Pr, 
or the weight of the commodity keeping the weight in equilibrio. 

And therefore, as this analogy gives a reciprocal proportion be- 
tween the weights and their velocities, the momenta will be equal; 
which, with contrary directions, deſtroy one another, 

N B. In all theſe cafes, we ſuppoſe the weight to hang freely 
from thoſe ends of the balance to which they are faſtened. 


A Table, 
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A table by which the quantity and weight of water in 2 cy- 
lindrical pipe of any given diameter of bore, and perpendicular 
height may be found: and conſeqently, the power may be known 
that will be ſufficient to raiſe the water to the top of the pipe, 


in any pump, or any other hydraulic machine. 


—_ 


| 


= Diameter of the Cylindric Bore, 1 Inch. 

＋ uantity of water Weight of Water In avoirdupoiſe 
2 in cubic inches. in troy ounccs. ounces. 

I 9,4247781 | 44971234 [ 34541539 
2 188495562 | 9,94 2468 10,9083078 
3 28,2743343 14.913702 16,3624017 
4 37,0991124 19,884936 21,8166156 
5 471238905 - 24,856170 27,2707695 
6 | $56,5486686 29,827404 | 3297249234 

7 65,9734407 24.798638 38, 1790773 

8 753982248 39.769872 43,63323 12 
9 84, 8230029 44.741106 49.087283 1 


unn 


I 


For tens of feet high, remove the decimal points one place for- 
ward; for. hundreds of feet, two places, for thouſands, three places, 
and ſo on. Then multiply the ſums by the ſquare of the diame- 
ter of the given bore, and the products will be the anſwer. 


EXAMPLE. The quantity and weight of water in a cylindric 
pipe, 85 feet high, and 10 inches diameter. 


The ſquare of 10 = 100. 


| Feet high. Cubic inches. | Troy ounces. Hd ounces | 
80 753,982248 | 397,698720 436,332312 
5 47,123890 | 24,856170 27,270769 
— — ö— 
85 801,106138 | 422,334890 j 463,609081 
X 100 X 100 | W100 
| Anſwer 80110,613800 4755. | aati actin 


Which number 80110,6 of cubic inches being divided by 231, 
the cubic inches in a wine gallon, gives 342,6 for the number of 
gallons: and the reſpective weights 42255,489, and 4636a;g, be- 
ing diyided, the former by 12, and the latter by 16, give 3321,29 
for the number of troy pounds, and 2897,5 for the number of avoir- 
dupoiſe pounds, that the water in the pipe weighs. So much power 
would be required tq balance or ſupport the water in the pipe, and 
as much more to work the engine, as the friction thereof amounts to. 

In all pumps, the preſſure of the column of water, or its weight 
felt by the working power, when raiſed to any given height above 


Ppp 2 the 
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the ſurface of the well, is in proportion to the height of the column 
conſidered throughout, as if it were equal in diameter to that part of 
the bore, in which the piſton or bucket works. 

The advantage or power gained by the handle of the pump, is 
the ſame as in the common lever; that is, as great as the length 
from the axes of the handle to its end, where the power is ap- 
plied, exceeds the length of the other part of the handle, from 
the axes on which it turns, to the pump rod, wherein it is fixed, 
for lifting the piſton and water. "IF 

In the making of pumps, the diameter of the bore, where the 
bucket works, ould be proportioned to the height which the 
pump raiſes water above the ſurface of the well, as that a man of 
Irdinary firength might work all pumps equally caſy, Jet their 
heights be what they will. The annexed table ſhews how this 
may be done, and what quantities of water may be raiſed in @ mi- 
nute by one man, ſuppoling the handle of the pump to be a lever, 
increaling the power hve times. 


The uſz of the Table, FFF 
= do he gill A Table for Pump-makers. — 
height of the Height of the|Diameterof the Water diſcharged 
pump, in the firſt | pump above] bore, wheref in 2 minute 
columy of the ta: the ſurſaceof] the. piſton} in gallons and 
ble 3 and againſt it] the well. works; pints. 
in the ſecond g9 - 1 — 7555 
lumn, you have the Feet. Inches. Gallons. Pints. 
diameter, which — — — — — 
the bore muſt be 10 | 6,93 8x 2-2! 6 | 
of, in inches, and“ 13 5,05 54 4 
hundredth parts 9 20 a 40 3 
an inch; and in this þ(/ 25 Be 6 
third column, y 30 © 4,00 27 2 
lave the quant f | 35 - 3,70 * 28 3 
of water in gall 44 3·47 20 4 
and pints, tha 1 45 ; 3526 — I» F 
man of common; 30 3.10 16 3 
0 that heigin in (4: 1 2,89. 19 5 
a mine Eb {65 | 271 4 
Wn reſpect to 3 70 3 182 5 
i ] 33. © 7 
ede work the . 2244 — . 
pump. or — : 


uantity of water Gſcharged thereby, it matters ngt what the dia- 
Te if the bore be in any other part, than that whergin the 
piſton or bucket works. 


Before I quit this ſubject I ſhall obſerve, one thing mare to 
| — the preſſure of fluids, which is this: ; 
Let a body be ever: ſo heavy, it may be made to ſyim in li- 


ä quitls,”by knowing W. ſpecific er Thus, 
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Thus, becanſe the ſpecific gravity of gold is to that of water, 
23 19 to 1; therefore it you hold a guinea to the bottom of a tube 
of equal diameter (ſo as no water can get in) by means of a _ 
then put the tube down in the water, above 19 times the thick» 
neſs of the guinea in depth, and letting the firing go, the gui- 
nea will not fink, but ride ſuſtained by the preſſure of the ſub- 
adjacent water, which now is ſtronger than the force of gravity in 
the guinea z and thus you may make any body ſwim, let it be 
ever ſo large and weighty, 


8 C HO LI U M. 


The writers on Hydroſtatics demonſtrate, that the preſſure of 
liquids on the bottom and fides of veſſels, is always proportional 
to the height thereof, and every way equal at the ſame depth, 


Ta illuſtrate this, let GE 
in the annexed hgure, be a 
veſſel, from whoſe upper 
part HE proceeds a tall | 
tube, AB C D, communi- 
cating therewith. Let this 
tube and veſſel be filled with 
water, then will the preſ- | 
ſure of the water on the | : 
bottom G F be as great, | 
and every way the Ee, 
as it would he, were the 
veſſel itſelf as high as the 
tube, and filled with water 
to the level of P'S; that 
is the column of water, 
ANOB in the preſent caſe 
hay the ſame effect on the 
bottom of the vellel G F, 
as the column, of water P 


G FS would have. 


as 
LS hn 9 


; 
. 

| j 
' . 
x ; \ 

. © 
f EA. | : 
— n „ = ns — , — 
i Th ' $610 \ 1 hs 1 , | 
: os | o 4 on ul) * P 

bd — | U — * . 4 
wi 


This is no ſmall paradox, but is, notwithſtanding that, ver) 
ealy' to conceive; for fince fluids: ad in every direction, or prefs 
every way equally ;, and action and re-aQion is equal and con“ 
traty it muſt follow, that the parts of the bottom L'N and! 
L. (being equal to NO) vill fuſtain« che ſame N ay 

, 
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NO, or as they would do, were the columns of water continued 


o the height of PQ A. For in the line CN, the force of the 


column of water AO, is exerted on each fide equally, and has 
the ſame, effect at 1 L as at DO, and therefore the lateral pref. 
ſuxe being equal, the perpendicular preffures allo on LN and NO 
will be equal. ra 

Or thus e If the preſſure of the part of IT, were leſs than on 
the part D O, the ſſuid in the column C O would, by reaſon of 
Its greater gravity, have a motion towards the part I L, and the 
furface A B would deſcend: but fince there is a perfect quieſcence 
of all the parts of the flujd, and that in the column CO is as 
much at reſt as that in the column CL, it is evident their preſ- 
ſures and effects are every way the ſame, and conſequently, that 
he column C L preſſes as 84 on the part LN. as the column 
O does on the part NO. What is thus proved of the column 
IN, is to be proved of all the reſt, HE, DM, and K F, which 
* the propoſition manifeſt, 

This property of fluids hoe only in itſelf very curious, but of 
great importance in many affairs in life They who would ſee 
mare of this wonderful property, may conſult Dr. Gravclande's 
Elements, | | R 12 | 


| The weight of the whole. Aimoſphere, 


On a ſquare inch, it is 15 pounds; on a ſquare foot, 2160 ; 
on: a ſquare yard, 19,440; on à ſquare mile, 60,217,344,000 ; 
and on the whole ſurface of the earth, and ſea together,- 

; 12,014,118,565,447,080,090 pounds. | 

The. furface of, the body of a middle fized man, is about 14 
ſquare feet; and zs the weight! or preſſure of the air is equal to 
2160 pounds on every ſquare foot, on or near the earth's { 
and as the preſſurg pf the air is equal jn all manner of directions, 
its preſſure on the, whole body of a middle ſized man is equal tq 
$0,240 pounds, op. 134 tons. But becauſe the ſpring of the inter- 
nal air is of 1 18 with the preſſure of the external, the preſ⸗ 

t Tl! : 4b . | 


ſure is not fel 

Ae canſe of lie edbing and flowing: of the ſea, at the ſame time, on opp0- 
r ile fides of the globe, | 

N e. why the tides: riſe on the ſide of the earth, which is 


at time turned towards the moon, is plain to every one; be- 


cauſe Key attraction muſt accaſion a ſwelling of the waters towards 


her on that fide: but the cauſe of as great a ſwell, at the ſame time, 


on the oppoſite file f. the karth, which is then turned away. from 
the moon, has been very hard to account for; becauſe the riüng 


> 5 — there is in a direction quite contrary to the attraction 
4 


e moon. But this difficulty is immediately removed, when 
we confider, that, all, bodies moving in circles, have a centrifugal 
force. or conſtant tendency to fly off from the centers of the circles 
they. defcribe 3 and this, centrifugal force. is always in proportion 


. - ;* a * 


* 


urface, 
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to the diſtance of the body from the center of its arbit, and the 
velocity with which it moves therein. | & 8 

When the body is large, the fide of it which is fartheft from 
the center of its orbit will have a greater degree of centrifugal forte 
than the center of the body has; and the fide of it which is neareſt 
the center of its orbit, will have a lefs degree of centrifugal force 
than its center has. 

As the moon goes round the earth every month in her orbit, the 
earth alſo goes round an orbit every month, which is as much lefs 
than the moon's orbit, as the quantity of matter in the moon is lefs 
than the quantity of matter in the earth, which is 40 times. For, 
by the laws of nature, when a ſmall body moves round a great one, 
in free and open ſpace, both theſe bodies muſt move round the 
common center of gravity between them. 

The moon's main diſtance from the earth's center is 240,000 
miles; divide therefore this diſtance by 40, the difference between 
the quantity of matter in the earth and moon, and the quotient 
will be 6000 miles, which is the diſtance of the common center of 
gravity between the earth and moon, from the center of the earth. 

Now, as the earth and moon wove round the common center of 
gravity between them, once every month; it is plain, that whilſt 
the moon moves round her orbit, at 240,000 miles from the earth's 
center, the center of the earth deſcribes a circle of Gooo miles radius, 
round the center of gravity between the earth and the moon ; the 
moon's attraction balancing the centrifugal force of the earth at 
its center, * a . | 

The diameter of the earth is 8000 miles (nearly) and conſequently 
its ſemi-diameter is 4000 : ſo that the fide of the earth which is 
at any time turned towards the moon, is 4000 miles nearer the 
common center of gravity between the earth and moon, than the 
earth's center is; and the fide of the earth, which is then fartheſt 
from the moon, is 4000 miles farther from the center of gravity 
between the earth and moon, than the earth's center is at that time. 

Therefore, the radius of the circle deſcribed by the parts of the 
earth which come about towards the moon, by the earth's diurnal 
motion, is 2000 miles; the radius of the circle deſcribed by the 
earth's center is 6000; and the radius of the circle deſcribed by 
thoſe parts of the earth which, in revolving on its axis, are furs, 
theſt from the moon, is 10,000 miles, 


The centrifugal forces of the different parts of the earth being | 


directly as their diſtances from the above-mentioned common center 
of gravity, * round which both the earth and moon move, theſe 
forces may be expreſſed by 2000 for the fide of the earth neareſt 


the moon, by 6000 for the earth's center, and by 10,000 for the 


fide of the earth which is fartheſt from the moon, 

But the moon's attraQtion is greateſt on the fide of the earth 
next her, where the centrifugal force or tendency to fly off from 
the common center of gravity (and conſequently, from the moon) 
is leaſt ; and therefore, the tides muſt riſe on the fide of the earth 
Which is neareſt the moon, by the exceſs of the moon's attraction. 


_ 


* 


91 
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As her attradion halances the centriſugal force at the earth's cen 


ter, it is plain that the eentrifugal force of che ſide ol che earth 


Which is fartheſt from the moon is greater than her attraction; 
and therefore, the tides will rife as high upon that fide ſrom the 
mon, by the excels of the centritugal force, as they rife on the 


fide next her by the exceſs of her attraction. And as the carth 


is in conſtaut motion on its axis, ſo as chat any given meridian 
. peyolyes from the moon io the moon again in 24 hours 504 minutes, 


each place will come to the two eminences of water, under and op- 


poſite to the moon, in 24 hours 504 minutes, or have two tides 
of flood and to of ebb in that time. For, as much as the wa- 


ters riſe above the common level of the ſurface of the ſea, under 


Oy oppoſite to the moon, ſo much they muſt fall below that level 
f 


* 


way between the higheſt places, or at go degrees from them. 
On theſe principles, it is equally eaſy to account for the rising 
of the tides, at the ſame time, on both ſides of the earth; and 
this riſing is made evident to fight in Mr. Ferguſon's Lecture on 


the Central Forces, 


, i 


** 
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„ „SECTION Lum. 


'{HRONOLOCGY is the art of eſtimating and comparing toge- 


ther the times when any memorable tranſaction hath happened. 
It alſo takes a view of the various tracts, calendars, and methods 


Gi : of computing time, practiſed by different nations ; compares them 
©, together, and ſettles ſuch order among them, that the exact time in 


chich any temärkable event happened may be certainly known. 
'RULES for finding the corr ponding years of the Julian period, 


wich the years of che world, and years before and ſince the birth 
of Chriſt ; ſuppoſing that the creation of the world was in the 
 2o6th you of the Julian period; and that the birth of Chriſt, was 


according to the vulgar zra thereof) in the 4713th year of the 
lian period. 3 £1180 N 

From any given year of the Julian period ſubtra& 706, and the 
remainder will be the year of the world's age. 8 
If the number of the given year of the Julian period be leſs than 


4715, ſubtract it from 4713; and the remainder will be the number 
of years before the year of Chil 


ſt's birth. — | 
If che given year of the Julian period is greater than 3967, ſub- 


N trat 3967 from it; and the remainder will be the number of years 


Sub- 


after the famous zra of Nabonaſſar. 


CHRONOLOGY 


Subtract 1 from any given year of the Julian period, and divide 
the remainder by 4; if nothing remains, the given year is. a Icap- 
year; but if 1, 2, or 3 remains, it is the firſt, ſecond, or third 


year after leap-year, in the old ſtile. 


45t 


Il any year before the year of Chrifi's birth he given, ſubtract its 
number from 4713, and the remainder wilt he the year of the Julian 
period: and if you ſubtract the {aid year from 4007, the remainder 


will be the year of the world's age. 


If any year after the year of Chriſt's birth he given, add 4713 
to it, and the ſum will be the year of the Jniian period ; or if you 
add 4007 to it, the ſum will be the years of the world's age. 

If any year of the world's age is given, add 706 to it, and the 


ſum will be the year of the Julian period. 


If the given year of 


the world be leis than 4007, fubtract it from 4007, and the re- 
mainder will he the number of years before the year of Chriſt's 


birth. 


But, if the given year of the world be more than 4007, 


ſubtract 4007 from it; and the remainder will be the number of 


years after the year of Chriſt's birth. 


A TABLE of remarkable Z#RAS and EVENTS. 
Julian World's Before 


The creation of the world 


1 — 

2 The flood , — — 

3 The Allyrian monarchy founded by Nimrod 

4 The birth of Abraham _ 

5 The deſtruction of Sodom and Gomorrah 

6 The kingdom of Athens founded by Cecrops 

7 Moles receives the tew commandments ? 
trom God — — — 

8 The Iſraelites enter Canaan 


The deſtruction of Troy 

10 The beginning of King David's reign 

11 The founding of Solomon s temple 

12 The Argonautic expedition 

13 Lycurgus formed his excellent laws 

14 Arbaces, firſt king of the Medes 

1; Mandaucas, the ſecond 

16 Soſarmus, the third 

17 The beginning of the Greek Olimpiades 

18 Artica, the fourth king of the Medes 

19 The Catonian epocha of the building * 
Rome 

The æra of Nahonaſiar 

The deſtruction of Samaria by Salmaneſer 

The lirſt ecliple of the non on record 

Cardicea, the fifth King of the Medes 

24 Phraortes, the fixth 

25 Cyaxares, the ſeventh 


0 The fil: Babyltonith captivity by Nebu-7 
8 


© 


— - — 


— 


20 
21 
22 
23 


chaduczzar | 
249 


—— — 


L 


period. age. 
709 

2362 | 1656 
2537 | 1831 
2714 | 2008 
2816 | 2110 
3157 | 2451 
3222 | 2516 
32622556 
3529 | 2823 
3650 2944 
3701 | 2995 
3776 3070 
3529 3 
38383132 
386543159 
39133029 
3935 | 3232 
3945 | 3239 
3961 | 3255 
36997 1 3261 
3992 | 3286 
3993 | 3297 
3990 | 3290 
405813352 
40803374 
I 


FFF 


Chriſt; 
4007 
2351 
2176 
1999 
1897 
1556 


| 7491 


1451 
1184 
1063 


* 


1 


„%  curxonogoery 


5 1 4 


be . ended between, the” Medes 
nd L 


ia 
blond e capiiyty, and 

5 09 Cyrus 
4 The delradlion of Soloman's malls 

38 Nebuehadnezzar ſtruck with madneſs 

34; Daniel's viſion af the four monarchics 

32 Cytus begins to reign — 

33. The battle of Marathon _ 
Artaxerxes Longimanus begins to reign 


35 The beginning of Daniel's ſeventy Pug | 


of years RIEL . 
36, The beginning of the Peloponneſian war 
37 Alexander s victory at Arbela 


28 His death — 
39 The captivity of 100,000 Jews, . King 
Ptolomy — 


40 The Coloffus of Rhodes thrown down by 
om N | | 


41 Arntigec us defeated by PiclewnPhilSpatet 


42 The famous Archimedes murdered: at 
Syracuſe , — 


43 121 butchered the iunabttnt s of Jeruſalem | 


44 8 taken and 3670S: 'by the Con- 
ummjn : 
Julius Cæſar Wedge Britzin 
4 He cbtrects tie calendar 0 
47 Is killed in the ſenate- houſe 1 
ON made king of udea —— 
#7 The Bye: Nee — 


5 Je Thee N28 the h at Rome 


a. 


wo 


The de of 1510 8 9 | 


TE irt my 1 aq 


5 The Dionylan, or cr vulgar * of Chriſt $ 


irt 

54 The ire yebr of his tkrothrioh 8 
55 The deſtruction of Jeruſalem 
36 Adrian built the long wall in Britain 
37 Conſtantius deſeated the Picts in Britain - 
58 The Council of Nice 

9 The death of Conſtantine the Great 
80 The Saxons invited to Britain 


; 
7 


; 


$ 
$ 


; 


1 


61 The Arabian Hegira, or Might of Mahomed } 3333 


* The death of Mahomed — 
The Perſian Yeſdegird ns 
6} The art of printing diſcovered © ' 
The reformation begnn by Martin Luther 
6 Oliver Cromwell died 3 


Julian .. World's Before 
deres. a. Chriſt, 
4111 3405 602 
| F IE. F; 
#4 3408 399 
142123] 3419}. 388 
4144 3438 | 569 
4158 2452 555 
14177 3471 336 
$253 3517 490 
424913543 |. 464 
42563350 457 
4282 3370 434 
4382 18. 330 
43 323 
by $29 
. 3875 222 
4496 12700] 217 
| 4596 | 3800 j 207 
3837 | 170 
3861] 146 
465939331 54 
4667 | 90 | 16 
* 3965 | 42 
4671139671 40 
46833977] 30 
4668 3982] 25 
47091 40031 4 
471914004] „13 
4 Chritt 
4713 | 400 
47464040 33 
4783 40%] 70 
148331427 120 
5010 [4313] 306 
30384332 725 
5950 | 4344/33) 
454626 44; 
4629 662 
5343 | 4037 | 630 
4344 | 4638} 631 
6153 | 5447 
6230 | 5524 
6371 | 5665 
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Julian World's Since 
period. ages Chrict 


6: Sir inc Neva born, at Woolſtro e, 

0 7 in Lincolnſhire, December 25 R 7 167535 56494 #648 
Went to'Trinity college, in Cambridge : 6375 15665]. 1660 
Was eleded Fellow of that college | 16380} 56741 16657 

b Ui the R — " 4 6382 | 1675 1669 
Mide Proleſſor of Mathematics, in the 030945 200 3 
room of Dr. Barrow — 4 þ 638 $67.04; 1659 
Publiſhed his principia — P6566) 5684] 1687 
Exerted himfelf for religion Igor 5685 11688 
Made Preſident of the Royal Society | 6116 | 5700 | 1703 
| Knreifted by Queen Anne — | 6418} 5702 i, 
Died, March 20 — 6440 5734 


In this table, the years both before and ſince, Chriſt are reckoned 
| exclulive from the 1 of his birth. we | 
By u ike following tables pages 484. 485, and 486) the TY of te 

month anſwering to auy given day of the week, and the day of the 

week anſwering to any given day of the month, may be found, in 
the old ſtile, within the limits;of 5500-years, before the year of 

Chrilt's birth, and 3500 years after it; aud, in the new ſlile, from 

A. Dy 1752, 10 1821, incluſive. 

1. For any given year before Chriſt, look for the complete hun- 

Jreds of that year (when its number amounts to hundreds) at he 

head of the tuble on page 484, and for the 7 below or fels 

than an hundred, to make up the, number of the given year, at 
the left hand ; and where the columns meet, 125 W the doml- 
nical letter for the given year. | | [T1 


_ EXAMPLE. What was the adult titer t the 58400 
year before Chriſt's birth ? 

Under 500, at the head of the table, nd” 483 inſt 165 at tlie 
left hand, I find FE, the dominical letter required, and ſhews the 
faid year to have been leap-y car, as every leap- year Bat two do- 
minical letters; the firſt of which ſerves ho 8 and Febru- 


ary, and the laſt for the reſt of the years! 10 ad 7n; dT ee 


EXAMPLE 2, For the year. 1741, 1 demand. ahe. dente. 
letter! . 

Under 88 at the head of the table, ** 14 thange, is 
that columm on 41, at the lelt hand, I bad, D ; 'the dominical 
letter Wquared. | 


e, Theſe two tables ſhew che dominical letter for the Ka 


. hag table on page 486 ſlre wwe M for el pew 1520 
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Old Sule. . Hundreds of Years. 


4 


— 


| | ; IE 
1 Years leſs 


hundred. 


of -Chrills Birthe 


8 


100 
800 
1500 
2200 
2900 
3600 
4300 
5000 


200 
9oo 
1600 
2300 

3900 


3700 
4400 


1000 


4500 


— 


5 100 


22 


1700 | 
2400 
3100 


3800 


5 200 


400 
t100 
1800 
2500 
3200 
3900 
4600 


5300 


2600 


500% 
1200 
1900. 


3300 
4000 


4700 


5,400 


i 


S 
2 — 


Year 
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A TABLE 


485 
Oc 1. — 
0 0 
CHRONO 3 
{ Years. PE | 
— +» Hhanktreds o 2 500 bop 
- | | 400 30 
Old Stile | — 244 5 wok 
0 18001 1 i 
— r. 6000 1700 Nr dee , 
£ 1400 1205 CE — 3200 3300 Ro! 
— Years leſs 2100 — 3000 18 3909 |} 4000 . 
% han an nw t 0 3700 —_ 4000 114700 550% 
E] t d. 3500 3060 100 450 00 | 5400 — | 
2 dre 3 44 53 
5 hun t | 4200 e B AVC Bj 
Y be, 49901500 Gt AG] G | A 
4 | E DIF E E F |x| 6! 
— 0128 5 85 B 10 D Shy © | E 
Ty | 7.185 B | 0 | D CIE '4 
E| 1] 29 5 61 A B C B C. 
8 1 A 00 213 B 
| 3035 2 err a, GA" A 
3 3340189 C D E F E 
5 ; 0 1 C E D | E 
_ 6134162190 B C 0B 0 514 
8 63 ln N 3 4 
27135 2 A A, 38 C 
5 836649 1 8 56 7 A 187 
993765 E F 7 Gr Ad G | 
2 86694 E. 4.1 * . F | 
103 D E. 10 | | E F 
406% 5, E. 0 80 5 5 e 
201204 6819 A | B B w Guy 'D DC] 
1414217019 F | G 'G F. A Pl. G A © 2 
+ 15 a 0 E D LE [FE 1 F | F . G | 
8 16 44)7 C C j'D = ; RB 1 "DIRE 
17 $3173 11 8 0 51e ED D 
S 54% % A * B A 1 885 © 
2 149 [47 [7 N 71 5 4 3 
220% 876 E EL 1AK 15 5 G FIA G 
2 2119077 D 4 E} [OF F 
722 307 C | D Tok x 5 E. 
— 23 31 79 B AC 5 B LEY 6 | D 5 
<q |, 32 80 7 | G A A | Bj B C — 
; 67 81 12 | = | A 1 0 
20 545 Ir 
9 33053 nun 
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Do minical 


55 of CHRO N.OLOGY, 
* IA Table, ſhewing the days of the 
Dominical Ter months for ever, both in the old 
port 3 a arm wr i Ys by the dominical 
x 7 i for the Wit "rr, 
3 4 2 
New Süle. | STO AjB;C|Dj]E|}F]G 
1b 83 535 200 20 | ——— — * 
2 — 2 71 
1752 5 A787 Jan. 8 9 2 1 2 13 1 
753 G ||1788]F E 3% 4507607181902 
1 1734 F 1789 D Oct. 22123 24] 25 2627 28 
1755 E 17900 Cj} 8 30031 — ha 64 4 
| 2736]D C1791} B — —— | 2} 3! 4 | 
| 2757} B 1792 AG Feb. 28] 5| 6] 7] $ 9610011 
1758] A 17930 K Mar.31 [12[13[14|15[16/17/18 
1759] G 1794] E Nov. [19|20|21|22[93j24|25 
1 1760 F E 1795 D * 30 126 27 28 2930 31— 
| 1761 — 1796 * — —— 2 — 
1762 1797 | s 6| 718 
4763] B 1798 G April 0 5785 Z hot 15 
1764]A G 1799 F T5 ,/ 16 17118 19 20/27 22 
1765 F 1800 E July 23 24 25 26 27 28 29 
IA eee 32) {nf Ef LH 
| 1707 D 1802 C0 . —— 11 21 3 4 3 
. 17680 B 1803] Bl 617 8 91101112 
| 1769] A [x804JA'G | Auguſt |13]14|15]1617|18] 19 
1770} - 1805 F 31 [20[21|22}gg|24125126 
1771 Nenn. 2 — — 
17720E Dft807 . frſef[eofaetsr 11 2 
| 1773 _ C, 4.1808 ' & 7: 5 6 81 
11774 Bi. 10% A Sept. 1 11 12 robs 15 4 | 
| 1775] A 1810 G | go 17118[19\20/21}22] 25 
1776 G. F180 „Ef ec. 24125/627289 30 
5 1777 . 1812 E D j| 19:88 31 ak TO SP "Ins | 
LA93814D) J % f 
$/2279k/©4 18:45 s 0% 40% f 
14788406754 i} May j14|15[16 1018/19] 29 | l 
11781 G 181618 F N 31. 2722232423202) . 
1782 F 1817 E 1, 128 29 3034 rn a 
4 1783 E * 2 . Di 2 
4 1784jD C1819 C 44516678 90 > 
A 1785| B 1820 ad June j11}12þ13}14]15] 16 17 | 
«4 1786] A. 11887 Fans 30 18 19 20121122 25 24 0 
15 —T I 6  ; 1&: 371 C 125 26 27 28 29 30 | , ? 
1 Ane 24. dl Runes COTS UECTES TINT: | 
11 LA 5601 ne ; +-L l . FRY 
bai 1 
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The dominical leuer for the new, 8 e may be found 4 by the fol. 
lowing 


RULE. F * given year add i found part, omitting « tak 

tons; divide that ſum bY 7 the re ainder, taken fr m 7, leav 

the index of the letter in the eommoh year's reckoning, i 
ES os. 1 2 —4—5| 6 7 tie 154 | 
f 4 AB G D E F G 


But in er this letter and its Earns one are the AE 
minical lettery, 0 „ 


we | 


E. 1. For his year 1782, L k. 2. What i is the cNomtuitat | 


demand the dominical letter? | letter for the year'17 597 pi) 
Reese 411783 et 
445 445 ' | 
+1782 | b 178g | 
772227 1792228 | 
— oF Ta | . — 7 
31811 218—2 * 
— q ' | | 1 
6 F domin. letter N 5E. domin, ley | 


To find whether any given zear be leap-year. 1553 | 


RULE, Divide the given year by 4 ; if nothing remains, it > 
leap- year but if 1, 2, or 3 remains, it is ſo | many years after, | 


E. 1. Is the year of our Lord 1764 p per? I 
471764 a 5 


— — 


ö „ 
441 and nothing mal {9 it it is apt years | | 7; 


E. 2. I debire to know whether 178 be leap-year ? E 
178224443, and 2 remains, ſo it is the ſecond year, * 6p berg 


To know on what day of the week any fr obeſed day of the — will fall. 


Having found the dominical letter for the given year, look for 
that letter at the top of the table ſhewing tlie days of the month 
(page 486) and under the {aid letter you have all che days of the 
months which are Sundays in that year, in the ' diviſions of the 
months, Under the next, towards the right hand, all the days 
in the column are Mondays ; thoſe under the next are [Tueſdays 
and ſo on. When you are out at the right hand of the table, 
go back to the left, and fo reckon” on according, to the order of 
the days of the week. 

Thus, ſuppoſe for the year 384, before Chriſt, for, which the 
dowinical letter was FE; the firſt ſexying for January and Febru- 
ay, andthe lyſt for all the reſt of the year ; in the table (page 486) 
L ind, under. F, the Och, .13th,..20th, and 27th, of January; and 
the 3d, 10th, 17th, and 24th, of February; and then, under E 


I find 


185 ho HRONYO LOG. 


* abs IVA uni 10 15 5 ane 
I find the 2d, gth, 16th, 23d, and goth, of March and Novem- 
ber; the 5th, 12th, 19th, and 26th, of October; the Gth, 15th, 
goth, and 27th of April and July; the 3d, 1oth, 17th, 24th, and 
$11l,/ df Augult ; the 7th, 14thy eiſt, aud 28th, of September and 

ecember ; the 4th, 1th, 18th, and 25th, of May; and the 1ſt, 
Sth, 15th, 22d, and 29th, of June; which being all Sundays in 
that year, the reſt of the days of the months, anſwering to given 
days of the week, are cafily found. 


E. 1. In the 584th vear before the birth of Chriſt, I defire to 
uw on what day of the week the 15th of May fell, on? 
Lock for the 28th of May in the table, and you, will find A 
Nands at the top of che column. in which chat day is found: 
Aud as the 25th of May fell on Sunday, it is plaiu, that the 
28th of May muſt have becn on Wedneſday, |, , nd 


FE. 2. On what day of. the eek does Chriſtmas-day. fall. on 
for the year 1783 ? | CT /% 
The dominical letter for this vear is E. Then under E, in the 


the diviſiou for December, in the table (page 486) I find that the 
Ith, 14th, 21ſt and 28th, are Sundays; and conſequently, as the 
21ſt of December falls on Sunday, the a th (or Chriſtmas-day) 
muſt be on Thurſday, . 


To find the ſolar cycles. 


RULE. To the given year add 9, divide the ſum by 28, the 
remainder is the cycle of the fun. 


Note. The ſolar cycle, or cycle of the ſun, is a period of 28 
years; in which time all the varieties of the dominical letters will 
have happened, and the 29th year the cycle begins again, when 
the ſame order of the letters will return as they were 28 ycars be- 
fore, At the birth of 1 9 years had paſled in this cycle. 


E. Neguireck the year Ik the ſolar cycle, for the years 1791 
and 1782 ? 4 » ua 


1781 be +a % 1782 .. 
eee 4 Bp EMS © 
we, eee | | 
"sf [33 WE Lb tac ' 883 408 
| 7) 447—2 "Ts 7) 447-37 
| 5850 cycle 1 | n folas 
6268 el then 63463” cycle 


To find the lumar cycle. 


RULE. To the given year ail 1, wid divide this ſum by 19 z 


he remainder ihews the eye al ihe moan, or Innar cycle. 
Ib | 5 E. What 


1323 
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E. W hat is the golden number, or lunar cycle, for the year 1783? 


| 1783 
1 - * I \ | 
15) 1784093 rcholutions ſince the birth of Chriſt, 
| 17 N | | 35550 
RT 1 16d 
57 1 16.8 


: 71 Anſw. 17 lunar cycle; or golden number 

Note. The lunar cycle, or golden number, is a period of 19 
years, containing all the variations of the days on which the new 
and full moons happen; after which time they fall on the fame days 
they did 1G years before; and then ſhe begins again with the ſun. 

But when a centiſſimal or hundredth year falls in the cycle, the 
new and full moon, according to the riew ſtile, will fall a day later 
than otherwiſe: / Tlie birth of Chriſt happened in the ſecond year of 
this cycle, ; 10] 

o find the Roman. indiflion, ; 

RULE. To the given year add 3, and divide the ſum by I 53 
the remaiuder is the number of indiction. | - | 

E. What is the/Roman indiction forthe year 1783 

1783 


2 
12 


15017860119 
450 554 


28 
15 
— 
136 
135 
1 Roman iudiction. 
N. B. The Roman indiQion is à cycle of 15 years; which fitſt 
began the third year before Chriſt. | I 


To find the epaf till the year 1900. 


RULE. Multiply the golden number for the given year by 11, 
divide that product by 30, and from the remainder take 11, leaves 
the epact. If the remainder is leſs than 11, add 19 to it, and che 
tum will be the epact. 

E. Required che epact for the year 1782 ? f 

Pirſt, the goldem number for this year is 16. 
Then per rule 17 
11 


* 
— — — 


3100 1817 


6—7-1-19=26 the e pact. F ER 4 
R1ir 
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N B. The rpatt of any year! is the moon's age at the begiuning 
of that year ; that is, the days paſt 8e the laſt neu moon. | 


To find tte moon age. 
RULE. To the epat add the month of tlie year, and the day 


of the month; their ſum, if under 30, is the moon 5 age; but if 
that ſum is greater, then 30 taken from it leaves the moon's age. 
The moon's age taken from 30, leaves the day of the next change. 
When the ſolar and lunar cycles begin together, the moon's age 
on the firſt of each month, or the monthly epacts, are called the 
numbers of the month, and are as follows, VIZ. 


Thefc, , o. 2. I, 2. 3. 


4. 
„ Jan. Feb. Mar April May June 
; {ts [ 4 Theſe | 5 6. | 8. 8. - 10, 10. 


enn July Aug. Sept. Ock. Nor. Dec. 


rn Required the moon's age "a r * 1125 * 
e A. the epact is 26 


77 by The motith” 0 * : f N 20 4 
| ES": The day” 6 Tt | CLAG 1. & 501 £0) 
” | Anſw. 27 days, the moon sage . 


E. 2. The moon's age is 25; how many duys is there to the day 
of her change, which age never execeds 30 days ? 
- = 
. 


w 


Aae. 3 1 to 5 2h SH 


To ad the time of | the -moon 5 ſouthing, 


— 


RULE. Multiply the moon's age by 4, divide the product by 
5! and the quotient gives the hours; the remainder, multiplied by 
give he —_— 

If this time is leſs t 12 Hours, it is the time Ffoutting after 
Lo but if g 2 12 hours taken from i it, leaves the ſouthing 


after midnight. 1 £ 
E. 1. Required. th —_ pt the moon s lopthjng at London, on 
* 105 of _ 
of 100 3 mqon's age 5805832. 
"if its! 55.200 | 72 
1 771 F q . | f ; TT” os 
02 113411 51), P., r r TO 25D ag 
IT | k Th ] i 15 19 £4! 22 } : rl gs 
9011 Hiram 2711141 Te: 12. DIR 
an udyis 3d; 01 uod tei, F 1 | | | 
bin SY DJ 19 24 I QTT3 534 is Ia 1811 
10 Anſw. 2h, $4 m. afternoon, a | 
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E. 2. Rrquired the time of ihe moon's ſouthing at Birmingham, 


on the 1ſt dA of January, 1783 . % „„ 14, ; ary 147 bo 
27 moon's age $704 
201% 20 da 97 
5)198, r u 
8 2 Kinde —— iy 
21—3=36 176319 2ʃ 4117 
12 24 © t 
* — v1 #64 ee 
| : 8 9h. 36 m. 63 1 1 „es. 
Anſwer gh. 36m. after midnight, * man 


7 ind the, time of high water at any place. * 

RULE. To the time of the moon's ſouthing, add the time the 
moon has paſſed the meridian, to make high water at that place, and 
the ſum will ſhew the time of high water. ? 

The diſtance: of the moon from the meridian, when high water at 
the following places, is; at London, ) bears N. E. or S. E. gh. om, 
Briſtol key, ) bears E. by S. and W. by N. 6h. 45m. 

E. 1. On the 21ſt of May, 1776, at what time was it high water 
at London ? EET 

H. M. 


The moon ſouth's t 2 24 P. M. N. 
At London Þ bears N. E. or S. E. 2 oo | 
e {2 2 / 211 2 ee 
Sum 5 24 
Anſwer, 24 minutes paſt 5 in the afternoon. 
High water is the ſlate of the tide when higheſt, or the time it 
ceaſes to flow up. Fal 242 o nb a 


— 


4. : : «Y * . 
21 4 un : ] S: 


AM 


— 


% 2 ” $17 5 - F o ' 43 
. = 
4 4 + , P = « : 
- „ Ln . 4 ” Ie. : 4 #4 1 Pa T3 17 9117 i P | = 11 4 - © 
= * 3 "Ss # 4 1 4 
oz 4 1 0 
> © | . , P : 
A 8 1 R CH | N , 0 M Y: 
* - — - __ 8 A 9 * 0 P = 
| N : | N 0 
„ - , 1 * * _- * „ 0 - * } 123 11. 21 o 3 
bi 9 4 
. , a Sy 
111449 | | | „ 
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SECTION AKE 
STRONOMY is derived from two Greek words, viz. Aﬀer, 


a ſtar, and Nomos, a law; or rule. It is a fcience, which, 
by infallible demonſtration, teaches us the motions, diftances, aud 
magnitudes of the heavenly bodies; their revolutions, anomalies, 
aplelions, ecceutricitics, enlongations. and parallaxes of the planets, 
eclipſes of the luminaries, occulfations of the primary planets and 
fixed ſtars, by the moon; as alfo, the riſing, culminating, ſetting, 
and amplitudes ; and, in ſhort, whatever belangs to the right un- 
derſtanding of the true ſyſiem of the world, 

7 eee e ina Of 
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, Of-eclipfes there are four ſorts, viz. 1ſt, partial 3 2d; total with- 


out —_— 3d. total iz continuance ; and laſtly, annular. 

Iſt. Partial, is when part of the ſun's diameter is obſcured from 
me particular tract of the earth, and theſe happen more frequently 
than fry other. 


4% | » 2 OY "I g - bo I . 
2d. Fotal without continuance, is when, at the time of the viſihle 


cpnjuntivg, the true latitude of the moon is equal to her parallax | 


ib latitude" from the ſan: that fo the center of one is exactly ſeen 
18 the renter of the other; and then alſo their viſible diameters are 
eyual z that ſo the ſun is no ſooner hid from our ſight by the dark 
dy of the moon, but very ſpeedily he is ſeen to recover his light 
oh the other ſide. | 
3d. Total with continnance, is when, at the viſible conjunction, 
the. ediple; is central (which is always when the north latitude and 
7 are equal) the moon 15 in perigeon, aud the ſun in apogeon; 
then t 
sof any folar eclipſe, can never excecil 4 or z“ in time. 
neth, the ſun being in; perigeon, and the moon ih apogeon ; here 
the diameter of the fun exceeds that of the moon, and conkequently 
12 will then be a) ring of light round the moon. 


of ends, on the eaſt fide of his body, is a moſt manifeſt truth ; be- 
cauſe the moon (who is always the cauſe of this obſcurity) moving 
1 

i be of the ſigns, muſt, of neceſſity, firſt touch the ſun's weſtern 
125 and Jaft cave his caſtern. 


ſtronomers have divided he ſun's diameter into 12 equal parts, | 


apparent diameter of the moon exceeds that of the fun, and 
16 Fes can never amount to one minnte, fo that the total dark- 


4th, Laſtly, annular, is when the vihble central; conjunction hap- | 


T hat the ſun's eclipſe a bays begins on the weſt fide, and goes off, 


her annual motion always in conſequence, or according to the 


23 * 


which they call digits; ſo thht if we ſpeak of a digit, or fingers 


breadth, its no more than 1 part of the ſun's diameter. 


| Becauſe moſt people arc {atished, with knowing on what days of 


themqriths thennoon is new and Full, I ſhall here give a table of 


all the days of the months on which the mean changes of che 
en fall; from A, P. 1781 to 1890, in the new ſtile, The days 


of -fqlt-moons afe” then cahily found; for when the change happens 


before the 13th day'of the rionth, 15 days added to the day of 


change will give the flay of full mqon; and when the change is 
after the 15th day of the month, 15 days ſubtraded therefrom will 
give the day of full moon, 


o 


"Witliin the above limits, the day of any month on which the 


: | - — f . ( . 
moon changeth, in any given year, is found under that manth, and 


richt agaiiiſt the year, Thus, ſuppoſe it was required to find on, 
what day of April the change happened in A. D. 17811 under 
April, at the head of the table, and againſt 1781 at the left hand, is 
25%" the" diy of the change yr wa J WP ak 


When the figures are double, us 7. or r, againſt any year, and 


ö Loky av ws bas x 4 if 7 11 f : £ 
under any month ; they ſhew, that the moon changes on the firlt 


0 Duo 110 Of 


day of chat moth, and alſo on che 3oth, or 31ſt thereof, _ 


1 „n n bitait9 
1h ; A TABLE, 
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[x1 TABLE; ſhewing on whih aas of the —— * —_ mean, al 
changes of the moon falt, from 4A. D. 178. by A, 5. 1800. 
new {tile; ws; | . * 

f + 0.34 4 ft NR 182 3 p 42g it 1 
— | _ od ($11 ELLE & 
| -S|>|[e-[. 2 b nf 

Years 5 | 8 5 2 = 9 7 E F BE | 7. ? 
1781244 23, [24 |.53 [22 1,22. ,29 | 1g (a7 a3 a0 bes 
1782 1124.14. 12.12 1010. 8. 534 6541 
1753 | 3 2 | 1 1 29 | 29 | 2726123424 3 

1784 ky 20 ex lag 19 1811716141142 | tg 
1785 12 9 32} 9 7 | oy 343A >» 
, ove . 1 — : 4 | Wo «1 I I: 

1756 [29 | 28.29 | 28 27 20 254 244 224 22.20 — 
1787 18 17119117117 4 | 1, | 13] 12444 [104 gif: 
1788 5 6 Th 5 Ldet ad L048 39129 8 27A 
1789 ri 24 26 | 24 | 24 | 22 | 22 | 1 19119117 17}; 
1190 15 14, | 15 | 144 v5 7 14 10 | 8 i 8. > 6 7 

1791 | 5 3 | 5.1 5 10 112927 55 

| > of 39.] ; my = T8) 
1792 23 22 22 21 | 21 1 | 19 17 16 15 14 13 
17.93 | 12 19 12-1 101 10 8 | 8 61 3 5 3] 2 4 
0 * 9 29 | 271 27. | 25 4] 2312212321 
31 31 8 4 10 N + * . -+- 
1795 20 | 19 28 19 18 17116/151321 

799 91 8 8 7 | 7 51.5 3 |:-2-] +1429 29 

f | 31 ö 119 
1797 27 26 | 27 | 26 | 2; | 24 2322621201918 

17981 071,15 1.47 | 15 [ 25.543 [13] 21110119 B}-8 
4799 65 — 51 51 4 3 2 14 294 28 2 26 
| | | | | $ | 30141 MN 

18 2522 1 2 312 271 2049 47076143 


This table begins the = at min obs, which, i is according 10 
the common way of reckoning, 


. Of ile canſes and ttmes uf edibſes. > en 28 1 


A eclipſe of the ſun is cauſed by the moon s opaque body bag | 
between the ſun, and thoſe parts of the, earth, from, which the hides» 
the whole or part of the fun; and; this can never Happen, but at 
the time of new moon. 

An eclipſe of the moon. is cauſed by the whole, 1 part, of ho 
body paſſing through the earth's ſhadovy ; ; which can; never happen, 
but when the moon is n 

Ik the moon's orbit lay in the plane of; the. ecliptic, tim hich he. 
earth always moves, and the ſun appears 10 move) the {un. would be 
eclipſed at the time uf every new moon 3 and the moon would be 
eclipſed at the time of cvery lull, - 

r ut 


* 
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But one half of the 'modn's” orbit" lies on the north ſide of the 
ecliptic, and the pther half on the ſouth de ok it; therefore, 
the moon's orbit interſeds the. ecliptic only intivo.oppbſite points, 
which aretcalled the moon's nodes; and the angle which the moon's 
orbit makes with the ecliptit is 50 18. The interſectien from 
Which the moon aſeeuds northward from the ecliptic, is called the 
men's aſcending node; and theroppolite interſeclion; from which 
the moon deſcends fouthyrard from the ecliptic. is called the moon's 
deſcending node. Thefe nodes move backward in the ecliptic 194 
degrees every year, from the conſequent toward the antegedent figns; 
and therefore they go quite to und the ecliptic, in 28 years, 223 
-davs, and 5 hours. 

From the time of the ſun's — in conjunGtian with either of 
4 moon's nodes, to the time of his being in coujunction with 
the other, is about 17342 days, at à mean rate 3 within which 
number of days the ecliples moſt always an in diſlexcnt times 
of the year, 

The days of theſe conjunttions are ſhewn in = the following uble 


. 


from I D. 2781 to e N. Ps 

Ts 31 TED 207 2600024 

| Mean ape hied. of the Sun and Nodes. 

3 Aſcend, Deſcend. 7 | Alechd. | Deſcend, | 
Years Node. Node. I Years Node. | Node. 5 

e . | Mon. 5. Mon. P. | Mon. p. 

"T2781 | April 26 | 08.161 1591 | oa, © 3 April 13 
1782 | April Sept. 28 | 1792 | Sept. 14 ! March 25 

2 1785 March fo Sept. 10 1793 Aug. 27 March 2 
1784 March * 22 [1794] Aug. Feb. 187 

| 788 Feb. bi 4 | 1795 | July 21 Jan. 28 

4127 | Iain! 22 July 15 #| 1796 | July 2 Jan. 9 

44 17877 Jan.” 4 June 27 | i Dec. 26 

N „ | 1797 | June 141 Dec. 4 
1788 | Nov. 27 June 91798] May 26 | Nov. 1 

| 1789 | Noy. May 20 | 1799 1 May 8] Od. 2 
1760 | > 26a 21 | May 2 1 1800 April ; On. 9 


When the moon changes within 18 days before or * the day 
of the ſun's being in conjunction with cither of her nodes, the fun 
will be eclipſed. And when the moon is full within 12 days be- 


„fore or after the day of the ſun's conjunction with either ur the 


nodes, the; nioon will be cclipſed. At greater diſtances of the Jun 

"from. the nodes, there can, be no Alk s of theſe luminaries, le 
As the table contained in page 499%, ſhews the days on- "which 
the mean changes of the moon happen, and the moon is always 
Full on the 15th day before. or after the change; and the above 
ſhews die das on Which, the ſun is in conjunction *with 
moon's nodes; we may eullly find, by dieſe tables, on What 
days 


the 
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gays ol any, gyen, year, from, d D. 705 to 1800, the ſun and 
mon muſt be eclipfed. I 


EXAMPLE.” In the year 8 2 fam. is in ad eh 
the: moon's aſcending node, on the abth of April and with the 
deſcending node, on the 16th of October. _ 

Now, I find by the table (page 493) that in che year 1784, the 
changes of che moon are on Jan. 24. Feb. 22, March a4, April 
23. May 22, June 21, July 20, Aug. 19, Sept. 17, Oc. 17, Nov. 
16, Dec. 15; and conſequently, as the change on April 23 is 
within 18 days of April 26, when the fun is in conjunction with 
the aſcending node, the ſun muſt he eclipſed at the, time of that 
change. And as the change on October the 17th is within 18 days 
of October the 16th, when, the ſun is in conjunction with che de- 
ſcending node of the moon s orbit, the ſun muſt be eclipſed at the 
time of that change alſo. But as all the other changes of the moon, 
in that year, are more than 18 days from the times of the con- 
junctions of the fun and nodes, there can be no more than the 
two above echipſes of the ſun in the year 1781. 

By adding 15 days to all the changes of the moon in the * 
year, we und the. days of all the full moons to be Jau. 1, Feb. 8, 
March 10, April/8, May 8, June 6, July 6, Aug. 4, EP 


"= 8 


BS. MF WR * 


OR. 2, Nov. 1, = bo 
But of all theſe full — there is none that happens wit 
12 days of the conjunctions of the ſun and nodes; therefore thek 
can be no eclipſe of the moon in 1781. 
And thus we have a very plain and eaſy method for fi ding kdw 
many eclipſes there muſt be of the ſun and moon in any given 
year, and, the days on which they, muſt fall, according to ther mean 
times of new and full moons, from A. D. 1781 10 K. D. 180 
The period of eelipſes, according to the learned Dr. Halley, is 
18 years, 10 days, 7 hours, 43 minutes; I in. 833 11 * 
7 hours, 43 minutes. 


EXAMPLE. In 1779, the fun 1s 30 v4: eclipſed] June 14th, 
30 minutes paſt 7 ia the morning I. eqbfer to kuow when: t 


5 returns ? 03 | 

| | TT D. H. M. wolf 1 7 1 

2 1779 Judb: mg 4:1 [gp in. vo. | PETY 

| 7 ; 18 1 10 7 1/43 m 0 n 2 0 g 
——————7r—5r—rðv' b PR EST ads" Ib 


0 197 Jus 25 9 13 0% d 


This is the beſt” general rule that can be given o continue 
e's from one year to another, 
How to calculate the truc 'times and places of eclipfes, particular 
554 eneral, I recommend the curibus reader to Mr. Ferguſon's or 
Mx. eadberter s Aſtronomy, here he wall find fatioEactiOh is his 
a „He Ga | „ e | 
De Copernician,” Nu Br: 2 55 acm offs 


1 ſyſtem of the world, as deſcribed on play. 2. 3s bn 
| invention, but was known and taught by. the wi ſe, Sen, . 
ot gor 
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goras, and others among the ancients ; which, in after-times, was 
loſt ; till, in the 15th century, it was again revived by the 
famous Poliſh philoſopher, Nicholas Copernicus, who was born at 
Thorn, in the year 1473. Iu this he was followed by the greateſt 
mathematicians and philoſophers that have ſince lived, as hepler, 
Galileo, Deſcartes, Geſſendus, and Sir Ih Newionzg who have eſta- 
bliſhed this ſyſtem on ſuch an everlafiing foundation of mathema- 
tical and phyſical demonſtration; that the gatcs of ignorance ſhall 
never prevail againſt it. | 

The moſt famous of the antiquiated ſyſtems are to; viz. one 
taught by Ptolemy, the Egyplian, altronomer, ſaid to have lived 198 

ears before Chriſt ; the other by the noble Dane; Tilo Brabe, 

rn in Schonen, A. D. 1546. | 

The Ptolemean fſlem ſuppoted the earth immoveably fixed in the 
center of the world; about which moved ſeven planets, viz, the 
Moon, Mercury, Venus, the Sun, Mars, Jupiter, and Saturn; above 
theſe is placed the hirmament of the fixed {lars, then the two crv{- 
talline ſpheres ; all which were included in, aud received motion 
from, the primum mobile; which conſtautly revolved about the 
earth in 24 hours from caſt to weſt. 

The Tjchonian ten ſucceeded the Ptolemean, but was never ſo 
tiniverſal, This ſuppoſcd the earth in the center of the world, 
or hrwament of fixed ſtars ; as alfo of the two luminarics, the Moon 
and Sun: but then he ſuppoſcs the Sum the center of the planetary 
motions, viz. of Mercury, Venus, Mars, Jupiter, and Saturn ; 


theſe, with the Sun, all revolved about the earth in the ſpace of a 


year, to account for the annual motion; and the earth he made to 


revolye about the axes every 24 hours, from weſt to eaſt. This? 


hypotheſis being part falſe, was embraced by few, and ſoon gave 
way to the only true and rational ſolar ſyſtem, reſtored by Coper- 
mcus as aforelaid, 


A general View of the Univerſe, or the Copernician Syſtem; con- 
. taining the Doctrine of the Sun, Moon, Planets, Comets, and 


fixed Stars; and fir/t, 
Of the Sun. 


The fun is a huge body of light or fire, whence all the other 
planets receive their light; and by whoſe rays and beams of light, 
the whole fyſtem of beings about us is illuminated and made viktble, 

The diameter of the ſun is computed at 822,148 miles, and its 
bulk, or folid content, at 290,97 1,000,000,000,000 miles, which 
is about 1,000,000, or a million times greater than the globe of our 
earth; and Sir Iſaac Newton faith, the fan's light and heat, at the 
diſtance of Mercury, is ſeven times as great as the greateſt with us ; 
therefore our water there would be always boiling hot. 2 

The fun is placed in the midſt of an immenfe ſpace, wherein 
fix opaque ſpherical bodies revolve about him as their center; and 
we have no certain knowledge that the ſun hath any real and pro- 
per motion at all, though he fcemeth indeed to us to move from 


eaſt. io weſt, every day; but that is one of the falleies of fight, 
not- 


NVyrrrr eri — reer ee 
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aotwichſlanding the literal meaning of ſcripture, and the evidence 
of all our ſenſes to the contrary. No one needs be convinced of 
the fallacy of fight, who hath ever becu in a ſhip under fail; 
The facred ſeriptures are certainly a juſt hiſtory of facts and di- 
vine revelation ; but I am apt to believe, the natural ſciences, 
clpecially philoſophy and altronomy, as they are now truly taught 
and underſtood, were entircly unknown to the writers of thoſe 


books A 


Of the Moon. 
The moon is allowed to be a large, dark, opake, ſpherical body. 


like to our earth in matter and form, borrows her light from the 
fun, by reflection, and conveys it to us in the ſun's abſence, 

The moon's diameter is 2175 miles ; her circumference, there- 
fore, muſt be 6829 miles; whence the {uperficies of the moon 
will contain 1415440 fuare miles, and her ſolid content will be 
5386333000 cubic miles, and her diflance from the earth about 
238920 miles; whence the diemeter of the moon's orbit will be 
477840 miles, aud circumference thereof 13004 18 miles, which is 
the journey the moon performs every revolution; and ſhe moves 
ronnd her own axes, and round the earth, in the fame ſpace of 
timo; for ſhe revolves about her axes in, 27 days, 7 hours, and 
43 minutes, at a mean rate; and alſo round the earth in the fame 
tine; and it is very evident it cannot be otherwiſe, becauſe, at 
the ſame time, we always {ce the ſame face, or fide of the moon; 
and this could not happen, unleſs a proper motion about her axes 
turned every day juſt ſo much of the moon's body to the earth, 


as her periodical motions turn from it, Her orbit is eliptical ; 


but fo irregular is her motion, that ſhe is, by this means, per- 
petually changing both her place aud hgure ; which proceeds from 
the excentricity of her orb, and the obliquity, creokedneſs, or 
irregularity of her axes, in her diurnal motion in the ecliptic ; 
for if the moon was to move regularly in the ccliptic, we ſhould 
have an eclipſe of the ſun every new moon, 

There are ſome parts of the moon's face look dark, and others 
light ; the bright parts are the more eminent parts of land, which 
nale the light of the ſun, as hills, mountains, iſlands, &c. and 
the dark parts of the moon are thought to be ſeas, lakes, rivers, 
fens, Kc. by ſome; and by others, they are ſaid to be ſhaded val- 
lies, caverns, &c. but they repreſent both water and ſhaded. places; 
for neither of theſe reflecting light, mult appear dark. 

The reaſon of the moon's riling and ſetting an hour later every 
night than it did the night before, is owing. to its diurual mo- 
tiou of about 130 10” from weſt to eaſt round her orbit; which, 
together with the motion of the earth round her orbit, makes 
very near an hour's difference of riſing and ſetting, one night with 
mother; but it is not ſo every night, being ſometimes as much. 


r * 
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again as at others, according te iht different times the year, 
and the different parts of the ecliptic, the earth and moon may 
then happen to he in; s is evident from che different aſpects of 
the noon, cards the azurumm, vulgarly called the harveſt moon; 
whith Yes hot ſet he next nicht atter full, but riſes about the 
ſame time for ſeveral nights together. 5 4 

In an oblique ſphere, all grem circles interſecting the equinoc- 
tial will, in the revolution of the ſphere, interſe& the horizon with 
different angles, ay every different part thereof, Thus, with _— 
to the ecliptie, When the beginning of Libra is ortent, or rifing 
in the eaſt, it then makes the greateſt angle withithe horizon; 
when Capricorn is orient, the angle is mean; and when Aries i; 
orient, the angle is leaſt of all; therefore, when the moor is full 
in the beginning of Libra, one day's motion depreſſes her faztheſt 
below the horizon, and leaſt when in the beginning of Aries; 
ovfifequently, the difference of her riling each, day at. the verna 
equinox will be greateſt, and leaft of. all in the _aytumnal equinox, 
The revolution of the, m6on' through the zodiac is called a Tu- 
291% and 12 of theſe titvations or revolutions 4s 2 fy pps! F. Ad 
which takes up the ſpace of s, $ bourz, 48 38, The di- 
ference dae this 04 RAT which e ee 5h, 
$f 5 is _ 11 days, Which chronologers call the epack. See 

ts 78, page e eee 
* Ang bende the moon's metion about her axes is performed in 
the fame time as about the cath, the lunarians have their natural 
days equal to their months. 5 


Of the Planets, 


The word planet is derived from the Greek, and in Engliſh 
ſignifies a wandering ſtar, of which there are two forts; the hilt 
are called planets, the other moons, or ſatellites, 

The primary planets are Mercury, Venus, the Earth, Mars, Ju- 
piter, and Saturn; all of which revolve about the Sun as the cen- 
ter of our ſyſtem, from weſt to eaft, in different diſtances, as re- 
preſented in the folar ſyſtem, The form of their motion is ellip- 
tical, more or lefs, and not perfectly circular; and they all move 
round the ſun in ſuch à manner, as to defcribe equal areas of 
fpace in equal times. 

The planets all move about the ſun, as I faid before, from well 
to caſt; and yet they ſometimes appear to move the contrary way, 
from” exſt to weſt; and ſometimes not to move at all, for ſome 
= ; and thus they arc ſatd to be direct, ſtationary, or retro- 
rade. | | 6 | 
© Beſides the ſix primary planets above-mentioned, there are ten 
altes Kiſh: pfanets, called moors or fatellites : the Earth hath one 
Moon, Jupiter hah four moans, and Saturn fire. The times in 
which they ſeverally revolve about their primaries, and their dil- 
e emi-diameters of the bodies of Jupiter and Saturn, are 
as follow ;. aa A 
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Thee moons, and their aſſeclions, were all ae means 
of dhe teleſcope ; and before its, uſes were unknown to the angients, 
The biggeſt | . of. Saturn's Naben Was, diſcovered with. a, twelve 

er elke pe, in the year 1665, b y the famous Chriſtopher Hu- 
17 the Tober our, Were all 8 5 5 by Mr. Caſſini, by the 


lp of ee the glafl les. 

In Jupiter $ i ites were di iſchyered by Galileo, ..on, 1 * . 
1610 : and from hat time, no mare than four could ever be ſcen. \ 

The different A "Tevolutions, * denſities, quantities: .of 
matter, light, heat, &c. of the ſix primary planets, will, be, ſeen 
49 the b beſt Wantsge, in one Fil View, in the followingaakle 
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K*. ts al ine theſe 1 0 m ard accompanied with, Saturn is 
know Sideetlt Tom ich 4 YI8g 3 ag pri zin ene. 
menon b. ſchvered about 1. years fince. It is fal inner 
border of the ring, from the dy\ Saturn, is Jug e 
of the ring fitlelk! each is computed to be, at leaſt, 21,000 
miles; though others make the interval between the n and 
Saturn's body to be 210,265, aud "rhe breadth of the ring! 
29,200 miles; its | thickneſs is unknown, being to fal lb ** 
ſervation : it hath a variety of afpe&ts, ſometimes ippearing t large 
ellipſſs, then 'A {mallef ; ſometimes only a ftraight line, and ſome- 
times not viſible at all. Theſe are the moſt remarkable parti- 
cularß of this predigy of nature, known by aſtronomers; as to the 
matters | 'of un * doth coukilt, it is not known by any. | | 


BBY | | | EF 
0 Comets, we 
del, erte ſtars, aceorfling to Sir Tſaac Newtont, are 
falid, oo 122 and durahle ſubſlances; and are a kind of 
planes, bh 773 about the ſun in ſtated periods of time, and 


Ps by the hott of the ſun-bearns reflected from them; and 
that the x os [ak very eccenttic and elliptical, but ſome more 
2yd ſome Jeſs ; ſo conſequently the air periods are longer or ſhorter. 
The forms of hired remarkable PHY orbs are deſcribed in the 
ſolar ſyſtem before-going 

Dr. Halley has Taroinda the longeſt axis of the orbit of that 
comet, which appeared in 16$0, and; whoſe period is 575 years, 
to be 40384955 122 of which the mean (liſtance of the earth from 
the ſun is 10000; therefore, ſuppoli this mean diſtance to be 
. =p he tiles, then the length of that-comet's orb will be 
above eleven thoufand and two hundred millions of Engliſh miles. 

Aud Sir frac Newton has computed the heat of the aforefaid 
comet, when neareſt the ſun, to be 2900 times hotter than red-hot 
iron { and it is computed, that a ball of iron, as big 28 che globe 
of dur earth, wbuld, if red-hot, requize 50,000 years to grow "cold 
in; bud the bodies of comers being To much greater than pay int, 
can gever be cold at their greateſt diſtance ; As 1 
Halley has compiled a ſet of tables, whereby — Lan I); — 20- 

ac. of above 20 comets, may be determined 9154 =. given time. 

Theſe comets were formerly taken To he the foreriifitiers of plagues, 
: ine, and war : and ſome. have conjectured they were appointed 

demolifh planetary worlds, and to ſupply materials again for 
5 ikfing them anew ; others, that they are ſo many hells to puniſh 
the damned wih perpetual viciſſitudes of intolerable heat and cold; 
but all is uncertain +. - 

Fizz. moſt fatal accident that can happen from. a ſhock of the 
255 and à comet, may be the breaking them both in pieces, 

h would prove their total deſtruction; yet the force of gra- 
vity might new mould them into oge or more new planets; 35 
Whether this carth has ondergons fack a extsſtro he or not, i 


b » 3: Þ 
F erke. Se ine Prikcig, "Bates. 
1 * 2 = doubt- 
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doubtful, However, we are, ai, it hay undergone very great 
chinges; as the putrified filbes, K. ct are lien pi . at à great 
diftante trod the ſea, and ch. at the tops of very aus 
tains, are inconteſtabte Fe of fome ſuck, Ne 4 


it tee! 


* 
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. Fired ſtars are fo called, in oppoſiti tion to the planets, 0 or maying 
ftzrs, becauſe, they always keep che, ſame place in, the hraven, zud 
do nt" Tee 10 move for ſeveral ages together yet they haye an 
apparent motion, occaſioned by a, certain contrary, bee of the 
earth, ariſing from the ſpheroidical figure thereof. 

This motion of the fixed ſtars does pot exceed. 500 of 2 degrem 
ima year, or one degree in 70 years ; therefore, to complete one 
revolution of à circle, is required 25,920 years; after which. time 
che ſtars all return again to their former places. 

The diſtance of the fixed ſtars, is but impexfectly Folly, 
however, the famous Hugens has computed the \ brighteſt, aud of 
courſe the neareſt of all the hxed_ Mars, viz Syrius, , . be, in zp- 
peutance, 27, 664 times leſs than th e ſun z and. huge their diſlances 
are greater, as their mapnitudes 3 are leſſer, therefqre this tax muſt 
be at the rate of above two millions of millions of, miles; which 
is ſo great, that a cannon ball would ſpend almalt, 700,000 | years: 
in paffing through it; and it is Proba le, that all. fixed flats are. 
equally diftant from cach other, in proportion to. the diſtance of- 


the ncateſt of them from our fun. 8 
The number of viſible fixed ſtars, whoſe places 13 been cally 
Fed by aftronomers, are theſe: i 
Hypparchus, 140 8 41 — Chriſt, had a catalogue of Provk 
lars, Wels \d 01 W597 2 —} yz. 
Pliny hy — — 160 
01 CIS inelg Tg cul, — 1056. 
SRP _ 9 „„ = I 1017 
. ede Be 1 22 — — 9377. 
1890 John Kepler — — 1 3163 
1630 Dr. John Bayerus —— — 1725 
Prince of Heſſe — — — 400 
1635 Brachius — —— — 1672 
1651 John Ricciolus — — — 1468 
1670 John Hevetius —— —— — — 1888 
7676 Dr. Edmund Halley — — —— 373 
1690 John Flamſlcad— —— — — $000 


, Aſtronomers have divided the ſtars into ſix ſeveral ſizes or mag- 
nitudes, of which the greateſt or brighteſt of them are called ſtars 
of the firſt magnitude, as Atlurus, Regulus, Sirius, &c. and the next 
to them in brightneſs, are called the flars of the ſecond magnitude; 
next to them in brightneſs, are ſtars of the third magnitude, &c. 
till we come to ſlars of the fixth magnitude, which comprehend the 
ſmalleſt ſtars that can be diſcerned with the naked eye; and in 
the above catalogues, the moſt complete contains only 3000 ſtars, 


though aſſiſted by the beſt glaſſes; but the moſt that can be diſ- 


covered 
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eovtred by che naked eye, in the moſt ferene yight, are not above 
three r {A Putilied ; and De. Rell, In 5 e on 
page 51, 52, 53, 34. lays, of the. 3000 ſtars in Mr. Flamſtead's cata- 
logue, it is ſeldom that a very good eye can reckon more than one 
hundred together; and 5 famous Mr, Flamſtead himſelf aſſerts, 
that the naked eye cannot diſcqver above 384 ſtars. in . the ſexeneſt 
Sites "{6%beth ld hemiTpHINS Leas . 4 Net enn PORE 
The Galaxy, via leftea, or milky way, is a broad white. tract, 
encompaſſing che whole heavens, and extending itfelf, in the ſigu 
of 'Capricori, from the equinoctial to the tropic of Cancer, with. 2 
double path, and the reſt of it is a ſingle one. Some, of the an- 
cierits, as Ariſtotle/ imagined that this path conſiſted anly of a.,ceve; 
tuin exhalarton hanging in the air; but by the obſeryations wü 
the- teleſcope; inade in this age, it has been diſcovered 19.canklt 
of an innumerable quantity of fixed ſtars, different in ſituation and 
magnitude; from the confuſed mixture of whoſe light, its White 
colour is fuppofed to be oecalioned. | : +: ie 
The fixetl flars are known from the planets by their ſcintillatian, 
or fparklitry 3 for the planets have no ſuch vibration, twiwnklingy 
or vlinmetring of "light 3 but, generally, all the fixed ſtars, more 
or leſs, aud at fome times mare thay, others. The cauſe, of. their, 
ſeintillationu is variouſly diſcourſed 5 doth by philoſophers and, 
aſtronomers. Holle, among the ancients, aſſigns the cauſe thereat. 
to their remotenefs from our fight, by which they are Weaklzz⸗ 
and as it were by a trembling wearineſs reached. Some, again, 
will have the cauſe of this twinkling to proceed from refraltiong?* 
others aſſign the cauſe to ariſe frgm the unequal ſuperſices ot the 
fluctuating air or medium; as ſtones in the Wach of a river, *by 
the rapid motion of the water, ſeem te have a kind of tremulous 
motion: but Gaſſeneus, more probably, conceives this ſcintillatagy 
ol the fixed ſtars to proceed from that native and ptimogenial aghs 
they are -+nducd with, like that "of the ſuns f. arfling, clan; 
forth ſuch quick darted rays, as our weaker light nine eh 


without that trembling paſſion. i AO BN 
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word Geography comes from the. Greek z and, in 2 pro- 
per ſenſe, fignifies nothing more than a' deſcription of fuch 
parts of the furface of the earth as are xcally land ; the other purts, 
which deſcribes the water, being called 2288 For the globe 
of our earth, having its external ſurface partly land and partly 
water, has betu from thence always denominated the terraqueous 
globe, which is the foundation of the two - above-mentioned ſei- 
erjces, Geography and Hydrolagy. ; By 
The figure of the carth has been long well known to be globular, 
or ſpherical: it was originally ſuppoſed flat, or a plane ; but this 
was too great an error for any perſon to continue in long; be- 
capſe if a perſon walks directly north or ſouth, it wilf cauſe the 
ſtars ta have a greater or leſſer elevation above the, horizon; but 
no alteration, in that reſpect, Would happen to them, in walking 
on à plane, though the diſtance be ever ſo great. This, therefore, 
rded an evident proof, that tlie ſurface of the earth was of 4 


cutvilineal form; and becauſe walking over equal ſpaces occa! 
Gohed zn equal difference in the meridian altitude of the ſtars, 
it Was à proof that the curve ſurface was of the ſpherical kind; aud 
therefore, the body of the globe was in the form of a globe of 


Cre. 67710 141 
P nd this was the generul opinion, till the beginning of the 
century; when experiments on pendulums, the nature of gra- 
vity, A centritugal force iu tewolving bodies, and fome other phy- 
fi mciples, came to be underſtood, there was great refor to 
„that the figure 2k the earth could not” poſſibly be that of 

lobe, but_that of a ſp ierold es above-mentioned. F 
dle diſcoveries excited a great deſire among the learned, to be 
fatpficd (experimentally) of the true figure of the earth; which 
exfily knew could not be done, without actually meaſuriug a 


r 


— the more femote from each other, the better. At length, by 
munificence of Kings, and great propenſity of philoſophers 


the 
and mathematicians, the arduous undertaking was attempted, pro- 


ſeeuted, and finiſhed, with ſucceſs. a. 
orwood, and others, make the circumference of the globe 25020 
miles; the diameter in the equator is 7964 miles, at the poles 


and ſe the dimenhons of its 4urface,. computed in ſquare miles, 60 


to 2. degrees will be expteiſed in the following table; ran of bor 
and its 


may: ſec, one vic, the fuperficiat content of the whole, 


ſeveral ;partss; 7d Nis bs Bur 3089155 D v5 


ce on the furface of the'Exrth, in ſeveral different parts of it; 


790 miles: but to form. a general idea of theſe things, we may. 
without much error, look upon the earth as 4 lebe or — 


The 


2 2 
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* 
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hole GLOBE, in 
he ſuperficial CONTENT of the w 
F * ö Fi ſquare miles, þþ to 4 Pegres. | 4 + 
ve 6 4. xx 4 e Miles. 
eee | Pikes , ee 
30 he globe == parts 1558455 821 | Ceram 5400 
eas & un 4 "RP 
The habitable K., 35668656 E — * 4000 
1 K 72257 Sanda oa. 22 
3 — Porto Rico - 1+ 20 
Aſrioaa 7 — — 2 — 
Nane —_— > Zealand „ 
Sou ha America j 3454075 RS 
Ferhian;empire under, 1 — 81. * 18 
— in Negropont — 1308 
Roman empire in its 1 1610000 Peßeelft 1272 
bo Gotland — 7000”) 
nooner a 3303405 Madeira 95 
Chineſe— 174900 „ 
oo opal. q $10 1 2 Skye — - 
urel hav yn | 2 B80 
Preſent Perſia 30000 Fetz — . 15 
Vvica — 
' WY e —_— 52 
Borkco” —— —— „ - 4 teen 20 
Sumatr! a— — — Fs — — . 
Japso h 26 | Orkney Pomona —_— 
Great- Britain — 729 Fcio 1 
eee * 7 Martinico 4 - A 
Manilla 58500 Is e 
Iceland 6000 Corfu 10 
Terra del F uego — 42075 Þ +> —" ans 
indinao 39200 . 3 
Cuba Ss — Bornholm —— 160 
128 2—2 38250 rr 
Nin — Malta wn ar co. 
Newfoundland — 35500 Barbadoes © 1 
Ceylon — 27739 | ep dns? —— 13 f 
Ireland 3 27457 Antigua * 4311963! * 18 N 
Formoſa roman 17000 Se, Chriſtopher: ti 14s: 8 
Arion TA * 1 St. Helena 07 VS ts N 80 5 
Gilolo n — | Rn 
Sicily. 10972Hlik 9400 ey —. — 
ena 0 | Bermudas — —— 40 
ere eee 
| Jamaica Goo n 20 
= *ELOCRAPHICAL, | DEFINLTLONS. 


The, btustien of places upon — is — op — 


latitude, aud longitosdle- 


. "I ** * 


3 


irw 


diftanee, = 
The latitude of any place opanaliveant | in its neareſt hm 
a_ Rn ſouthy — the equatbr n and if the plate be in N 27 
Wake A hemiſphete, i is called north laritude; if in the ſout 


ken ph 


Au. = 


t 


ere, it is called ſouth latitude, and is meaſured by an areh ot 


the 


the meridian paſſing RE the zenith of the ſid plate, and inter- 
© cxpted” betwirt it * the equator: and all places k lle on the 
' ſame ſide, vnd at the fame di zuce from. the — x are laid to be 
in the ſame” 7 * of latttude; the *parallels' of latitade in geo- 
Fraphy, are the fame with the 1 I declinati6nio aſtronomy. 
COROLLARIES.: * by Ny phe 669 bay above go degrees 
of 2 We either north or fout 
"4 ge pes. that lie vnder Ihe” equinoQial. have no. latitude, 
— Kin that the. calculation of latizuds, Is end 
a Fi places that lie under the poles have the greateſt latitu 
toe c points, being at the ene diſtance from the, ura. gr 
,equinoCtial line.” | 
3. The latitude of any place is always equal to che py LO of 
t hte pole in the ſame place, above. the horizon; aud. i; therefore. often 
expreffed by the pole s height, or, elevation of 0 e pole: :; the reaſon 
of which is, becauſe from the £quator to the pole here iS always 
the diflance of go degrees, and from che zenith to. ihe horizon the 
ſame number of degrees, each of theſe. including, diflance from 
the zenith to the pole. That diſlance, therefore, e taken away 
from both, will leave the 50 from the 2 nith. to, the equator 
(og ich is the latitude) a $9, 905 c dill ance. From, gle pole 10 the 


horizon. 


4 The elevation of the. equator. in, any, place, is always equal to 
Ms camplement of the latitude of the fame place,. 


5 A (hip filing direGly z ds the equator, leſſens her. latitude, 
& depreſſes: the pole juſt 5 . as her diſtance ſailed ; and ſailing 


45 from the cquatqry. augments her latitude, or miles the Pole 
juſt ſo much as her dillancg Kiek. ˖ 


25 DPI EEE RE NGRCaH bA-TITU D E, i 1s Ale aber dif: 


tance betwixt any two parallels: uf latitude, ſnewing hu far the one 


4s tlie northrard or fautharard of the other, which can never 


excel 180 digrces.; and rhen the two places are in the ſame 
emilpherd, on un the fame: ſide of the equator; the leſſer latitude 
ſobtradled from the greater aubowhen they axe on different des: of 
e the two: latitudes added gives the difference of latitude. 
>. Thelengitudoob any place upan the earth, is an arch of the 
-equatody os contaamed betwixt: the meridian of the-giverr place, and ſome 
ned or kn eri dang rin equal to the angle formed. by the two 
nic ütlans; Which properly »caricneyer excced 180 degrees, though 
16 wetames the lougitude us comncd raſtevly quite round the globe: 
Simce the meridians are al mayerble, and not one that cau be 
ned: in the heavens, the langitiides af places cannot fo well be fixeil 
ſrom any one meridian; but every geograpber isat his liberty to make 
-which ſie pleates his frrſt metician; from whente 10 Aare the 
longitudes of other places: lienceitts, that the geographers of ditfecent 
nations, reckon their Jongitudes from different meridians, commonly 
chuking> the: moridian -paſfingraſrough: the metrupolis of their bun 
eduntry for their> firſt ; thus he, Ingliſn geographers generally make 
thę ant rid an of rl toibe their fir; the Freach; that of Paris 
* rer &c& And mariners: generally 


rec kon 


r 


Oo 


CEOGCRAVAY. 300 
reckon their, longitude, from, the. lad} goon land they, ſaw. This 
arbitrary! way, of, reckoning the ih e from different places, makes 
*20 f longitude, of apy Place, chat 
| be, allg ex e 50 Hi 
e Nee 6 \ they sert W. 
cles, being, hve ,i er, vIz. 

RS a e 


The torrid, or burning 28 1. Al 6 ſpace comprehtnded bi- 


guiſhed by the tropicks and Fo ar 
Wand 


ſun ag cd, ther zenith only once in every year. 


times their ſhadow 'is caſt round about them. | 

The inhabitants of the earth are alſo diſtinguiſhed into three forts, 
in reſpect to their ſituation one to another 5 and theſe are called, 
the Periœci, Antœci, and Antipodes. 
5. The Periœci are thofe who live under oppoſite points of the. 
lame parallel of latitude ; they have the ſeaſons of the year at the 
fome time, and their days and nights always of the fame length 
with one another; but the one's noon is the others midnight ; anti 
when the ſun is in the equinoctial, he riſes with the one, when he 
leis with the other ; thoſe who live under the poles have no Peridei. 
6. The Antœci live under the fame ' meridian, and in the fame 
latitude, but on different ſides of the equator z their ſeaſons of the 
Fear are contrary, and the days of che one are equal to the nights 
of the other; but the hour of the day and night is the fame with 
both; and Wheu che ſun is in the equinoctial, he rites and ſeis 10 
och exactly at che fame time. Thoſe who live under the ſame 
£huator have no Antaeci, _ | | 
5% The Antipodes are thoſe who live diametrically oppoſite to one 
another, ſanding,” as it were, exactly fect to fects ther days aud 
nights, ſummer and winter, are at direct contrary times. 146: 
The ſurface of the earth is by ſome diſtinguiſhed into climates. 
8. A climate is à tract of the ſurface af a included 
between two ſuch: parallels of latitude ,>that the length of the longeR 
day in the one; exceeds that in the other, by: half au hour, 2 4 
19.1553 KATH e 


508 GEOGRAPHY. 
The whale ſurface , af the. earth is conſidered, as being divided 


into 60 climates, viz. from the 4quator to each of the polar circles, 
24, ariſing from the difference of half an hour in the length of 
their longeſt days; and from the polat circles to the poles them- 
ſelves are fix;/:arifing from the difference of an entire month; the 
ſun being ſcen, in the firlt of theſe, àa whole month without ſerring”; 
in the ſecond, two, and in the third, three months, &c. Thele 
climates continually decreaſe in breadth, the further they are from 
the equator. How they are framed, viz. the parallel of latitude 
in which they end (that being likewiſe the breadth of the next) 
with the reſpective breadth. of each of them, is ſhewed in the fol- 
lowing table. pokes | 


C 


'A TABLE of the CLIMATES. 


— — A „ ” — 


2 * 


4 Climates between the Equator and the Polat Circles. (- 
— — — ——— rr — — q 
- _ .- 1 Longeſt | Latitude. Breadth  ,,,. Longeſ! | Latitude. Breadth} 
mates. dag, ID. Fi. P. I. ]J Jima. 0 . 5. . 
71 —— — 1 — . —ä—ä— Orem —ů— , h — 


— — 


29 


13 187 59 38 
13 16 258 oo 14 19 [br 18 
13z [23 30% 25] 1 | 194 [62 25 
| 14 130 206 goſt 16 | 20 63 22 


1 122 [8 25 25h} 
2 

4 
1.3 144 36 286 8][[ 17 | 20% 64 ob 
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7 

8 

9 


—— 
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ka 3 15 [41 2204 340] x8 [21 J64 49% 43 
1 185 45 294 % 19 214 [65 21 þ 
40 18 49 or 33% 20 | 22 (65 47% 26 
1 4164 [52 58% T2118 21 224 66 06 190 
110 | 17 5 27\2 291] 22 23 [66 200 14 
Ager 1172 5 370 | | 23 234 66 28 o8| 
n 58 20% zr 2 | 24 166 31% 03] 
Nee FECT, — 185 
Climates between the Polar Circles and the Poles, U 
| Length of day. Latitude. Length of days. Latitude. 

2 wa Months. ; 2600 D.! M. 11 1 Months, D. M. 
g I 67 21 4 18 30 2 
ots noibfor 4 5 84 05 & - 
eee 


Of the cofmical, achronical, and heliacal, riſing and ſetting of the LY 
A A. ftar is ſaid to riſe or fet coſmically, when it riſes or ſets at 
ſun-riſing; and when it riſes or ſets at ſun-ſelting, it is ſaid to'tife 
or ſet achronically. A ſtar riſes hehocally, when firſt it beconics 
viſible, after it has been ſo near the ſun, as to be hid by the ſplendor 
ef his rays; and a ſtar is ſaid to ſet heliacally, when it is fuſt im- 
merſed, or hid by the ſun's rays. | | 


A 10 53s. 
The fixed ſtars, and the three ſuperior planets, Mars, Jupiter; bY 
Saturn, riſe heliacally in the morning; but the moon riſes helia- 
eally in the evening; becauſe the ſun is ſwifter than the ſuperior 
Plapets,,and lower than the in. 1 
nid | | "SY 


G π , DH. 30g 


of the Sijr) Wed "the" Fark, confiletedt abit if com % e e Tung 


Ir 15 3244512 t; Ry 1 hon Net tus b 

The ink conkfs i0vrallfogt 4&00r-parts, land and Water aud 
therefore at is called hie terraqueou glohe: : each of thelgcelements-and 
ſubdivided into various forms and n * nnn vet 
9 . dilkerant names. brit: .baooat 501 ar 


J. of "Y and: (116911803 n 
The Land is diſtinguiſhed into e e „ Thats, Pen 


Iſtmulles, Promontories, Mountains; or Coaſts. 

9. A Continent is a large tract of land, "comprehending ſeveral 
countries, not ſeparated by the fea ; ſuch as Europe, Alia, Africa, 
and America; which four are the principal diviſions of the earth, 

10. An Hand i is a portion of the earth, entirely farronnded with 
water, ſuch as Great- Britain and Ireland; alſo a ſmall part of a 
land, in the midſt of a river, is called an iſland. 

bi cp Peninſula is a part of land almoſt environed with: dt, 
ſave one narraw. neck of laud adjoining-u to the Continent ; ſuch as 
Denmark joining to Germangr; alſo Africa i is properly a large * 
ninſula, joining to Aßa. | - 

12. An Iſthmus is a narrow aer land, joining 2 renigfuls| to 
the continent ; 45; the iſthmus of aez, which joins Africa to Ab; 
that ot Panama, joiniug North and South America, &ec. | : 

13. A Promontory is a high paxy of zend, ſtretching qut 5 
ſea; and is olten called a Cape or-. eadland ; ſuch is the Cape of 
Good Hope, in the ſouth of Africa; the Lizard Point, Sc. A 
Mountain is a high part of Jan in the midſt of X country ove r- 
oppingt the adjacent parts, 

14. A Coaſt, or Shore, is dt pure of body id, be bar dere 5 
zhe ſea, Whether it be an iſland, or a continent; and; that — 4 
the land, which is far diſtant rom ae-fan:- Say OT; 

17 Theſe: are the uſual diſtinctions pf the land. 


—— — 


— — 


| I'S II. / Hale esd d . | 
The Water is diſtinguiſhed OY Oceans, Sqas, Laker Cutts, 
Straits, -and Rivers, | 12 x79 


15. The Ocean, or Main Sea. . c#leAion lo 
water,” not divided by lands running between; ſich as this Atlant 
or Weſtern Ocean, between Eyrope | and Argerica3 i . the, Pacihe ( c Qceau 

or South Sea, '&c. 
Note. Thoſe parts of the Ocean, which borer upon the Handt a 
called by various names, according to thofe of the adficent out iN 
as the Britiſh Sea, the Iriſh Sea; the French and Spaniſi Sca. 10 
16. A Lake is a collection of landing water, "ſurroanted*by Lid, 
and having no communication by fea; as the Lake ot. Geneya, Me 
Lake of Aral, and the Caſpian Sea, which is property 2 lake. 2 
hol Job A Gulf ib a part of the Tea, Amoſt ef "Wh" nd, 
or, that which runs up a great wiy Arto the fand; as the Gaff of 
Venice, e. but if it be very large, 101 Father cafe an- n 
as 12 Baltic Sea, the Mediterraeap Sen; the Red Sea, * 
lan 
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bian Gulf. Sc. And a. f. f the. ſea, thus 2nvironed! with 
land; i bal har x a 255 FIC 6 be but a very {mall part, ar as 
Ae, a ſmall arm of the Fen, that” runs but à few 

the land, it is called a Oterk or Haven. 1 
d is a narrow paſſage lying between two ſhores, 
whereby. two ſeas are joined together; as the Straits of Dover, 

erween he, Bratiſh Channel and the German Sea; the Straits of 
Fibre rene the Atlautie and the Mediterranean Sea. Thefe 
arc all the neceſſary terms uſed in Geography, yr 
„The names of ſeveral countries, ſeas, and all the principal 
diviſious of the earth, the reader will find expreſſed upon the ter 
reſtrial globes. 1780 

To give a proper account of the produce of each eonntry, the 

genius of the people, their political jaſtitutions, &c. ts, properly, 
a ſubject of N 14011 2q$4 


miles between 


adds A Deſcription of the Globes. \ 
A globe is a ſperical, or round body, whereon thoſe circles, that 
are faxed, are drawn; thoſe that are moveable, are fupplied by the 
braſs meridian, the wooden horizon, and the quadrant of altitude. 
EY ) he appurtenances of 2 globe are, 1ſt. the axes,, repreſented by 


a wire run through both poles. g. A braſs circle, repreſenting the 


firſt meridian, wherein the''globe turns on its axes. 3, A wooden 
frame, veprelenting the hotizon,' on which the courſe of the ſun is 
abſcribed ; and within Which, the brazen meridiat turns, by means 


,-. of dhe notches. 4. The horary circle; it is fixed in the brazen 


meridian, in ſuch à manner, '#s to make the pole its center. 3. The 
quadrant of altitude; Whick is à thin braſs plate, ſcrewed to the 
brazen —— graguated with go degrees, anſwering to one - 
fourth part of ih- equator. 6. The ſemi- circle of poſition ; this is a 
thin narrow phate of Brufs, crackly anſwering to one-half of the equy- 
tor, containing 180 degrees. 7. The compals ; it is a round circle, 
like 2 wheel, with 32 points iſſuing from its center; one of which, 
is a flower-de-Juce, and points duc north; it uſually flands on the pe- 
deſtal of the harizon.  . . We af» Jo14 

The things above defcrihed are common to both globes ; but there 
are ſome others, Which are petuliar, or proper to one fort of globe. 
The two calunes, and the eiteles of latitude, from the ecliptic, be- 
long only to tho :celeftial globe; alſo the ecliptic itſelf does pro- 


ly belong only ta this globe, though it is dran on the terreſtrial, 
— the ſake of thoſe ae hotties the other by them. 'T "I 
<quinodiisl, ou the celeſtsal flode,*is*always' numbered into 360 der 
grees, beginning at the equinodiial pbint Y; but on the terreſtrial, 
it is arbitrary, where theſe numbers commence, according to the mee; 
ridian of 228 intend for your firſt; and the degrees may 
de:agumees, niches Mer Found de J e, or both, ways, ll they agen. 
02098 — — . of <a 700 2 
globe. ih bf great uſe do cplaif geography: 38 very ealy,and, 
ſant i learners, add will 'explaity great nutubet of n * 

yaw of xt hich F FTI oY i Sarde? 
00> 21: u 216 Yoo! It ud © 299497 907 A101 eee OURS Ft. 
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PROSTY Mir, ; To fad te Ame and lengitenfe r Fic 
place, aon the giobr. s boils> zi i „bus 5. 

Turn the glohe round 1 us axes, till the Soen'plate Ie Us under 
the brazen meridian, ; then that degree upon the Ce WNT 
directly over it is the latitude; likewiſe thar: degree non” | eK 


1 


which is cut .by,the. brazen meridian (is the apa reguite ken 
the firſt meridian upen the globe. 5% 5: Us 2 
EXAMPLE. | What is the — and longirnde able 
Elis. in Ching, and- Cape Horn? 5 0: Jo zue 
Latitude. ' Longitntdd!! y aer 
: Mexico x }n 249 N. 03 20. 45 109” We, 3 o 
Peking -.+ .-:.399 43 NW. [11% E. 3 
| Cape Horn 578. 80 W. 19 3 1 . 
Prob. 2. The latitude and longtiude . Inomun, to l lie globes 


et for, 482 W 57 Mt we A 

"Raiſe ihe © Pg pale 10 the. Lyeu Ante toppole Londobx«thas 
51 the arch of Aae dane h and by! the compaſs on 
the pedcka ſet the Habe fot at nth} n meridian - may ſtand due 
north and- ſouth, according, to th s = le and then it is done; + 

EXAM PLE. _ By the preceding problem 1 find the latitude of 
London to be 31 degrees north, latitude; therefore L:.counpg#® 
degrees from the pole downwards, and tum the meridian througts 
the notches of the horizon till thoſe 514, degrees comd wnattly ty 
the uppermoſt edge of the north Point in the horizon; and chews 
is the meridian rectified to the, latitude; of, Londen- wp 

2, Next rectiſy the quadrant, of titude, by ſcrewing: theo! das 
of the nut that, is even with the. graduated e „of iheathin Plate 
to 314 degreey 'of the brazen meridian; co pre, thier cquinottialyy 
which is the Zenith of London;;7 nd th us is your globu re ved 
for the. ſolution of ſuch W. ge af ae hectrought! 'chereby! 


in that latitude, . EA 14 A 30h 4* 51 og nNits «92% ou JV + 
110 1539 
Prob. 3. The latitude and longitude being given, {0 3 
Jeck for the given, longitude in, "the: equator. ber 2 
to the meridiau ; then, count, from, the. gh ⁰tt dn the auridiang the 


degree ok latitude given towards the. arctic cot antardiick pole, Na 
Aae as the latitude is northerly, ori loptharlys 4 and amder lux! 


de rec ok 1770 e hes the, place, xequired., 1 AHodr to 32s} 261 ral 
EXAMPL (habe is the name . ag Place; __ Btitode- 
is 180 N. and. ſoogitn e 4 6.3; W. RiBoniv; 75 is 2 4 29912 


Kutter. 22 75 a — i 
Pfob. 4. the d. iPerence, of, png 4 — gien places 
Bling eh. J 15 places propoſed ſugeeſſively wats meridiaw;s 
atid ohferve where they Angelo 205 5 0 the numben of { deptees? 


upon he meridian, contained, hetyeen dh 72 inte — 
&ifference of. latitude. Fr ent if; ther places: piopoſed® art 
tor, "Ag en faimd:ahtir taticud&p' 


t if they are ou the con- 


trary 


on the fame fide of the e 
ſubtract the leſſer from the greater; 


1 ee mt. Ao _ 
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trary idea of the equatar. add æhem together; and dhe difference 


An the firſt cafe; and the — in the N would 'be::the! difference 
1 laticads: required. eb 21 +5 Jo engine d vi 
EXAMPLE; What is the: difference of laikuble between Lon- 
1 den and Rome; allo betwvew Paris and Cape Bona? - | 
The difference of latitude beeweem 1 Roine, 1s 2 45” ; 
; | archer vs and Cape: . is 8g. 


: Pros: py : To #2, the di ende of lomgitnde "en, * Fs ten lager. 
Bring chclt of the places ſucceſſively to the meridian, and fee 
where the meridian cuts the equator each time; the number of de- 
5 Sees contained between thoſe two points, if it de lefs than 180 de- 
grees, otherwiſe the remainder to 36⁰ degrees, wift be the difference 
fs 08 fongitude required, 
EXAMPLE. What is the difference of longinats between Rome 
lend Conſtantinople ? 
By working as above, you will find the difference of longitude 
+ Wh be 190 (which are reduced into miles, by multi plying the degrees 
60, and allowing for every — one mile) "nakes 1140 mites 
fe their Gftance. 
1997 


Prob. 6. Ie day of the month ane, find the fan's face ine 
; - ecliptic, and h declinali. 


Firſt, to find. the ſun's Places look for the day of the month, given 
in the kalendar of months, upon the horizon; and againſt it, you 
will find that Tign and degree of the ecliptic, which the ſun is in. 
The ſun's place being thus found, look for the fame in the h 
"Tine, which is drawn upon the globe, and bring that point to t 

meridian; then” that degree of the meridian, which is over the , 
ſun's piace, is the Geclihwiom Tequired ; which is either north or, 
Houth, dingy as the ſun is in the northern or ſouthern ſigns : thus, 


71% Nun! lace. Declination. 
diy 40 evboqt 6." 481 Deg. Min. Deg. Min. 1 I 
1A @1 ad pil rr Ned 3 32 N. : 1 
„ July 2: 20 n 9 4A * 18 20 N. , T. 


Prob. = Ts find tie gk of fuſion of Þlaces'; or, the angle fone 
tlie — — 8, * pf OW -6ircle poſing through both 
Doi Places. Tt; 220 11 21 — 
Pitt, reaiſy”"tlie globe, Abet latitude and zenith of one 
the given places; then bring che faid* place to the meridian, a 
turn the quadrant of altitude abo bout, until the fiducial edge thereo 
cuts the other place; and the number of degrees upon the horizony 
contained between the ſaid edge" and the meridian, wall be the angle 


of poſition ſought. 
Thus, the angle of poſition at the Lizard, between the” mericha 


of the” Lizard. and the great cirele» paſſing from thence te- Bar 
does, is 69: degrees Jouth-welterly-41- but the. angle of poſition bes 
teen the; ſame places, at >Batbadoes;; is * 3b degrees, worth- 


caſter ly. 2441 bs 2455 5 25 1084 9535 * 27 g 2077 22011 1 
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2 


1 
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SG HOLIU M. — The angle: of, poſition between two- places, 
is A differentathing from what in meant by the bearings of places; 
the bearings of two places is determined by a ſort of ſpiral line, 
called a, rhunib line, paſſing between them in fuch à manner, as to 
make the ſame gor equal angles, with all the meridiatis through 
which it paſſeth; But the ungte, of paſition is the very ſame thing 
with what we call the azimuth, in aſtronomy; bath being formed 
by the meridian, and a great circle, paſſing Ken the zenith of a 
given place, and à given point, either in the heavens, then called 


the azimuth, or upon the earth, then called the angle of poſition. 


From hence may be diſcoyered the ertor of that geographical para- 
dox, viz, if à place, A, bears tiom another, B, due weſt, B ſhall 


not bear from A due caſt; for if it be admitted, that the eaſt and 
weſt lines make the ſame angles with all the meridians through 


which they paſs, it will follow, that theſe lines are the parallels 
of latitude : for the path deſcribed in travelling from eaſt to welt! 


is the contiuuation of the ſurface of,a cone, whoſe ſides are the ra- 


dii of the ſphere, and baſe che parallel of latitude of che traveller; 


and it is evident, that all the meridians cut the ſaid ſurface at riglit 


(and therefore at equal) angles; whence it follows, that the rhumbs 
of eaſt and weſt are the parallels of latitude; though the caſe may 
ſcem-diffexent, when we draw inclining lines (like meridians). upon 
paper, without carrying our idea any further, ; 


Prob. 8. 75 foid the Antoci, 'Periatt, ant Antipodes, to any given place, 
1 Bring the given place to the meridian, and having, found its la- 
titude, count the ſame number of degrees on the meridian, from 
the equator towards the contrary pole, and that will give the place 


of the Antœci. The globe being fall in the ſame poſition, ſet tlie 


hour index to 12 at noon; then turn the globe about, till the in- 


dex points to the lower 12; che place Which then lies under the 
meridian, having the ſame latitude with the given place, is the Pe- 
ricci required. As the globe now ſtands, the Antipodes of the 
given place are under the fame point of the meridians that its An- 
tœci ſtood before, 135 di ad} 
EXAMPLE. Required the Antcaci, Periceci, and Antipodes, 
to London, - whoſe- latitude is 31% \Souths v1 bn 4 ,S 
That place which lies under the fame meridian, and in the lati- 
tude of 519 30% ſouth, is the Antœci. That which lies in the fame 
Parallel with London, and 1800 of Jongitude from it, is the Pe- 
riœci, and the Antipodes is that place whole longitude, from Lon- 
don is 1800, and latitude 519 30, ſouth,  _ | 3 


Prob. g. The hour of the 6X one Place, being given to find the cor- 
© veſponding hour, or what o'clock it is at that time in any other place. 


Vuu 
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df longitude, reduced into time, to the hour given, and the ſum 
will be the hour required; a dl if the place lics weſterly, fubtract 
the difference of: longitude, red into time, the” temainder will 

be the libür required. 939 11 1 r Shorts of 
Bring the place, where the ach e piven to the meridian, and 
fet che Hour index to the given hut, then turn the globe about, 
until the place, where the hour is required comes to the mexi- 

e aul che honr index will point out the hour at the {aid place. 
8 5 when it is noon at London, it is I 


7 10 148 79 itn H. M. MH . 
10 Ar Rome — o 32 P. M. 
1 Couſtantinople 2 'd7 P. M. 

oe his , * * Vera-Cruz” "—"""4; 30 A. M. 
ee 20310 Mobi, in Cling 020 9 50 P. M. 


Prob. 10. Die day of the month, being given, to find 17 farts. on "tis 
globe where the fun will be vertical, or in the zenith that day, _ 
Huving found the fun's place in the ecliptie, bring the ſame to 
the meridian, and note the degree over it: then turning the globe 
ronnd, all places that pals r that degrer, oy ng: the ſun ver» 
tical chat day. b v 0 


Prob. 11. 4 Place being given in 2.3 torrid zone, fo "fd 59 two 
days in. which the {tn la "be vertical to the Lame. 
Place the town in queſtion, (ſuppoſe Goa, which is in the 16th 
degree of north, latitude) under the braſs meridian, and obſerve 
what degree of the ecliptic will paſs under this latitude, when thi 
lobe is turned about, aud vou will find two; the 1 3th degree of 
. and the iath degree, of Leo; when the ſan, therefore, 
hall be in che 43th degree of Taurus, on the 3oth of May, or in 
the 17th degree of, Leo, on the 1oth of Auguſt, it will be Ny 
en 'to Goa. $1064 ,0 


Prob. 12. To find Wir the Jo eee at any ks time ed 
4 e he month, und the lux, . 0 fins 
2 in what 7 "te: ſun 15 vertical at that very tim. 

| - Having found the ſun's decktnation, and brought the place (ſup- 
Poſe London) to the meridian, fet the index to the given hour, 
2nd, turn 1 loB& about, _ the index points to 12 at noon; 
which being Abe. that place upon the globe, which ſtands under 
che point of the ſun's. declination 1 m. erin, has tie fun 

at moment in the "zenith, 1. od 


Prob. 13. The day, and hour. of the day; 92 5 one Place being 705 
o ind all thoſe. places upon "the . where the fun is then Tiſmng, et 

ting. culminating {or on the meridian.) ; bee, it is day s 1 ght, 

eli, dark night, and midnight ; where th light then We, 80 Io 


it end 4 tlie height of: the in, in any part o dlumnated hemiſphere 

- 00 A depre{[zo ag x . . a) 

Having kornd che place where the ſun is vertical at the given 

Hour, fectify the e _ e kene and bee the 1 pee 

r . W, Hin 50 1300190 n L 
3 1 U | Then 
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Then all: thoſe places, that aze in the, weſtern, ſemi- circle of che 
horizon, have the fun. xiſing at that time. „ 
Thoſe: ing he caſtern ſemi-circle, have it ſettings. g.. 
To thoſe who live under the upper ſemi-cixclg, of the meridian, 
it is 18.0 eleck at noon... Ade g ods on 

Thoſe who live under the lower ſemi· circle of, che mtridian have at 
at midnight. n | 8 Ao ma g 5 e "wn 

All thafe; places that are above. the horizon, have the fun above 
them, juſt ſo much as the places themſelves are diſlam from the ho- 
rizon, which height may be known by fixing the quadrant of alti- 
tude in the zenith, and laying it over any 4 place. 

In all thoſe places, that are 18 degrees below the weſtern ſide of 
the horizon, the twilight begins in the morning; and in all thole 
places, that are 18 degrees below. the eaſtern {ide of the horizon, 
the twilight, ends, and the total darkneſs begins _ f 

The twilight is in all thoſe places, whoſe depreſſion below tlie 
horizon does not exceed 18 degrees. And, 0 

All thofe places, that are lower than 18 degrees, have dark night. 


: £ 
FELEST > % 


Prob. 14. Te dq of the. mon being given ; to Shew, at one view, 
the length of day and night in all places upon the earth at thai time; and 
to explain, how the viciſſiludes of day and night are really made by the 
motion of the earth round her axes in 24 hotrs ; the ſun ſlanding full 

The ſun always illuminates one half of the globe, or that hemiſ- 

phere which is next towards him, white the other remains in dark- 

fs; and if we elevate the globe, according to the ſun'ò place in 
the ecliptic (by prob. 13.) it is evident, that the ſun (he being at 
an immenſe diſtance from the carth) iuminates all that hemiſphere, 
which is above the horizon; the” wooden horizon itfelf will de 
the circle terminating light and darkneſs;: and all thoſe places, that 
are below it, are w olly deprived of the folar light. 

The globe ſtanding in this poſition, thoſe arches of the paral- 
lels of latitude, which ſtand above the horizon, are the diurnal 
arches, or the length of the day in all thoſe, latatudes at that time 
of the year, and the remaining part of thoſe, parallels, which ey 
below the horizon, are the nocturyal arches, or the length of the 
night in thoſe places. The length of; the diurnal, arches may be 
found, by counting how many. hours are comained between the twb 
meridians, cutting any parallel of latitude in the eaſtern aud welt- 
ern parts of the horizon, * | ts 

In thoſe places that are in the weſterp ſemi-circle of the hori- 
zon, the ſun appears rifing ; for, the ſun ſanding all in the ver- 
tex (or above the braſs meridian) appears eaſterly, and go degrees 
diftant from all thoſe places that are in the weſtern ſemi-circle of 
the horizon; and therefore, in thoſe places he is then riſing. — 

Naw, if we pitch upon any particular place upon the globe, and 

l ring it to the meridian, and then bring the hour index to 12 at 

noon, and afterwards turn the globe äbout, until the aforeſaid place 

be broiight to the weſtern fide of the horizon ;therindex will theu 
Mew the time of ſun“riſing in that place. Suppaling the hoc! 
circle numbered the contrary way, then turning the globe gau- 

"OY Uuu 2 dually 


i 11 
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dually abc From « weſt to eat, and minding the hour index, we 
ſhall ſee the reſs made iu ai day every honr, in all latitudes 
upon th he * N. the feal mqtlon of the earth” rountÞ its axes ; 
until, by alf continual approach to the braſs meridian (over which a 
the fun 15 still all the whale) 9 We at laſt have noon-day, and 
the fon Appears at the* higheſt”; an " by de prees,” as they move 
eateries; i the ſun ſegms to decline weſtward, 1. as the places face 
ceſſi ve ly arrive in the eaſtern part of the horizon, the ſin appears 
to ſet 1 the. lern for the places chat are in che; Korizon, are 171 
90 degrees drſtant from the ſun. * ide 
We may obſerve, that all places upon the _ that. dicker alli 
latitude. have. their days of different length (except. when the ſun 
is in the equinoctial) being longer or ſhorter, in proportion to what 
part of the parallels ſtand above the horizon: thole that are in the 
ſame Jatitude, have their days of the ſame len th : but Have the em 
commence ſooner or later, according as the places differ i int tongirade. 70 


Prob. 15. Tie latitude of any place, not exceeding 66 2 degrees; and ly 
the day sf the month being given; to find the time of Jan-rifing ond: = 
ſetting; and the length of the 47 and igt. | 


Having refified the globe according to the iatitade, bring the 
ſun's place to the meridian, and put the hour index to 12 at noon ; 
thertbring the ſun's place to che eaſtern part of the horizon, and 
the index will ſhew the time when the ſun riſes; again, turn the 
globe until the ſun's place be brought to the weſtern ſide of. . 
horizon, and the index will ſnew the time of ſun-ſetting. 77 

Fhe hour of ſun- ſetting, doubled, gives the length of che day ;. Nn 
and che hour of ſun· riſing, doubled, gives the length of the night.. 

EXAMPLE. Let it. be requited to find * the ſun, riſes, and 
ſets, at Londoa ow the z0th of pril? 1 
Rectify the globe for the latitude of London, and having ; found, 
the ſun's place, correſponding to April the 2oth, viz. 5 ,104.d Gn 
grees, braug, 8 194 degrees, to the meridian, and ſet the index Wa 
12 at non; "they. turn, the globe about, till & 14 degrees be 
brought to the eaſtern part of the horizon, and you will nd“ the 
index pbint to 41 hours; the time of ſun-riſing: again; bring the 
ſun's' place to tie "weſtern part? of the horizon, and the index Milbos 
poitt to 77 hours, which is the time of ſun-ferting.” 1 Nod: Ala cx 


44 


54 * 6 


Prob. 16. Tze ſatiads, the fen place, and his altitude, being. fre 275 
find the hour of the day, and the fins azimuth from the meridian, _ __ 54 


Having rectiſied the globe for the lötitude, the | 2dnich{ and che 
ſun's place,” turn the globe and the quadrant of altitude, fo'!thataire: 
ſun's place may ent the given degree of altitude; then the index 
wilt ſnew the Hour, and the quadrant will cut the 48imuth- ithe 
ö 18959 Sqihs 

_ at London, on the Toth of Auguſt, the for's: altbdt 

che es In the forendon, the hour of the day will berg, and! 
the 118 Ain _ About 0 Hale rows! Me? i wad part ot + ng 


10 BG 2101 | 9 10 
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Prob. 27. Tie. Aulilude, the fim's place, and lis azianth, being given, to, _, 


; Rectiſy the globe for the latitude, the zenith, and the ſun plate: 
then put the quadrant of altitude to the ſun's azimuth in the ho- 


te at Aud Kis allitudg, and the haur. 


* 


o 4 


rizon,, aud turn the globe till the, ſun s, place meets the edge of the 


oint to the hour. Thus, 


a e a AM nig an 2 TH, 
On May the 10th, at London, when the ſun is due eaſt, his 11: 1 


titude will be about. 24 degrees, and the hour ) in the morning; 
and when his azimuth is 60 degrees ſouth-weſterly, the altitude 


will be about 441 degrees, and the hour about 24 in the afternoon, , 
Proh. 18. Tie latitnde, the ſun's altitude, and his azimuth being given; titel 


* 
* 


0 find hits, place in the ecliptic, and the hour, 


Reflify the globe for the latitude and zenith, and ſet the edge 


of the quadrant, to the given azimuth, then turning the globe 
about, that point of the ecliptic, which cuts the altitude, will be 
the ſun's place. Koep the quadrant of altitude in the fame poſi- 
tion, and having brought the ſun's place to the meridian, and the 
hour index to 12 at noon, turn the globe about till the ſun's place 
cuts the quadrant of altitude, and then the index will point the hour 
of the dax. n e th 


Prob. 19. -Thei dedlination. and meridion., altitude of the ſin, or of any,. 


ar, being giuen, to find the latitude of the place. | 
Mark the point of "declination upon the meridian, according as 
jt is either north or ſouth. from the equator, then ſlide the, me- 
ridian up or down in the notches, till the. point of declination be 


ſo far diſtant from the horizon, as is the given meridian altitude; | 


that elevation of the pole will be the latitud- Thus, 


tl. 


— 


(tis 


1 
311? 


quadrant; then the ſaid edge will thew the altitude, and the index * 


z 
11 
8 


x 


ot 
; 


— 


14 
* 

o 

114 


110 
CTY 


#3 


. 


If the ſun's, or any ſtar's meridian altitude, be 30 degrers ſouth. 
anch its declination 114 degrees north, che latitude will be 5 v4 de- 


1 nid 


grees north. 


4 


Prob. 20. The day and hour of a lunar eclipſe bring noun. 4% find 4 


« {, thoſe places upon the globe, in which the fame will be vijuble. 


; 


Find; by prob. 12, where the ſun is vertical, at the given hour, 1 


and bring that point to the zenith, then the eclipſe will be vihble 
in all thoſe places chat are under the horizon, or if you bring che 
Antipodes to the place where the ſun is vertical into the zenith. 
0 will have the places where the eclipſe will be viſible above the 
Orizon. FD . >, n ee od t 
Note. Becauſe lunar eclipſes continue ſometimes for a long while 


C F 


together, they may be ſeen in more places than one hemiſphere k 


the earth; for, by the earth's motion round its axes, during the 
time af the eclipſe, the moon will riſe in ſeveral places, after the 
eclipſe began. N 

When an eclipſe of the ſun is; central, if you bring the place 
where the ſun is vertical at that time into the zenith, ſome part 


of the eclipſe will be viſible in moſt places Mö cube he- 
ö olar eclipſes: 


miſphere; but, by reaſon of the ſhort duration of 7 
an 
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and zug laitude which, theimben has at that time (hongh but ſmall} 
there. 15, 30, certainty in detarmiuing ihe places here thoſe eclipies 
will be vißble by che glebe, but recburſe inſt ib had to 'Gl- 
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ch. 1. "To, ** the wel. a a . n e! # Hr © a 7 


gh. by £1 


+5 COT & # XS © #3 


ring R 
that degree TO the equatos, which is cut * the — — will be 


e of 2 ſun, : 
" ft | — ga Ado. i 
Degrees. 1 Dog trees. 


| January 20 344 1438. 
Is 11 25 2491 1 25 r 17 6 N. 575 
July 10 1204 204 N. 
1 | November 15 ui Xi 4 i 85 
bus T H 4 Right Ak.  Devlination, 
; 8131 Af. Degrees. Degrees. 
* Aldebaran * 63 164 N. 
20 Spica n 1974 93 S8. 
Capella 74 457 N. 


Yo nie ys, or the dog lar 98 R 16 K 5 
Note. The inſenſible change iu the longitude, right aſcenſio jon, 
and 8 OY of the fixed ſtars, made by their flow motion, jÞ 
1allel to the ecliptic. (being but 1 degree in 72 years) is not — 25 
bſeryation in this Place, e right aſcenſion and declination, of 
tre fon Vries every ta aye. 5 "4 


Prob. 1. EN 1 ied Gable. and Abastes of any „ far being given, e 
'' find" the" ſter upon the globe 1 2 
7 en degree of right aſcenüon on the equator to the, 
— then look under the degree of declination on the meri- 
dian, and you, will hind E Mar At the meridian, under the giyen 
degree of dechnation. 

Thus, ſuppoſe 1 wanted to find Aldebaran, whoſe right alcenfion 
is 659, and his. declination 160 45 N. I firſt bring 659 of the equi 
nactial to the meridian 1 und looking under 169 45” N. declination 
on the męridian, I find Aldrbany: $70geeq} in the eee 
any other lax, . | Ae od 

1010 Prob. 392 2 1 tho Jangitude. and latitude of 6 oh Kane 15 

Having brought the ſolftitial colure to the meridian, fix the qus- 
drantlof. altitude over the Proper! pole of the (ecliptic , whethie 
he ndrth oriouth ; then turn the quadrant over the given = 


! 
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fl the arch contained between the ſtar and he ecliptic, will be the lat 


Rectify che globe, rand bring the fan's place to the meridian, 
then turn the globe till the given ſtar comes to the eaſtern verge 
of the horizon, and the index will point to the time of riſing, and 
the horizon Will new the point it. riſes upon, Turn it to the 
weſt, and the ifidek! will point to the time of ſetting, and the ho- 


rizon will you the point it ſets u 

Proceed ages you . find char Aldebaran, on Nov, 5, 
at London, riſes 4 little paſt ix in the evening, and ſets about 
nine in the morting. The point he riſes upon is E. N. E. and 
the point he ſets upon is W. N. W. Allo Regal in Orian, the 
ſame night, riſes x little before nine, and ſets about half paſt ſeven 
in the n The poigts of riſing are W. . and ſetting 


N tirade, and the degree cut on the ecliptie will be the ſtar” s Fongitude. 
= Thus you will ud the latitudedof, Ardurus to be 31 N. and 
U the longitude 2009 from Y, or 200 from . Alſo the latitüdt ef 
a Fomalhaunt, in the ſouthern Fil, 219 S, and longitude 2994 de- 
err cee d e, een a} 
The Uſtznes between two ſtars, or the number of degrees co 

J tainet between them, may be found,” by-laying the warn 05 
| altitude over each of them, and counting the number of degrees 
8 intercepted, after the ſame manner, as we found the diſtance be- 
X teen two — wel the terreſtrial globe, 9130-4 ” 
7 Prob. 4. "To find'the rifing end felling of the: ſlars 3 * tie hai of 
e tlie compaſs 1 i /tar riſes . upen in any latitude, and on ay Up 
, 0 the year 13 at fic 


E. by 8. 
Note. The dafs "fe and fet every „ day on the . point of 
the compass, though at contrary hours. 


| Prob. 5. To find. the time, viz. how Kay Nl ahy Ne Continues above 
the horizon, from its riſing to its le, in any latitude.” n 
Redtify the globe, then bring the ſtar 10 fie, ein yer * 64 
note the time of riſing; then turn the globe e weſtern fi 
| and the number of hours that paſſed through the: diateplate, tells 
ou the continuance of that ſtar above tlie horizon. Thus, 
1 bud Aldebaran, at London, continues, up. from. the gorge 
his Tiling on any day (for exam 25 take Peer 4370 about 1 [6 ho 
ang, Regii about * hours a | 
At Port Royal, e continues er about mae bout 
three: quarters. 3 
Dach 6e Ae e 4%) of dd qondtly e e 
1859 tell the tame or hour of: the nig. 
egi the globe for the latitude, be. then fix the quadrant in 
the zen?th, and move the globe and the quadrant together, till che 
ſtar cuts the e in the yiven' height, und che index will point 
to the hour. "1115 37 03 Ire} Ot - {3 $114 g0T7« 47 TELLS 
Thus, on Janvnty -the 2üll far Landon)! in the evening, »T+ obs: 
ferred -Attdebarau E. 8. E. to be bout: $00: high; Ldemaindithe 


«fy ume 


| 
| 
| 
| 
c 
| 
| 
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time of this+obſervatiow? An. Allittle paſt tive in the evening. 
Again. on Dec. 23, in then evening, [obſerved Sirius to be about 


280 30 high; I demand tho hour? Anſw. About ten at night; 


und Aldebaran is under the meridian at the ſame time. 


enn A a + N i en 02% yiiountoa 

Prob. 7. The latitude of the place, and the day ofe, the month. being given, 
I new where to fond auy ftar, or tell the name of «ny Har, at pleaſure. 

Redlify the globe tor the day, and turn it till the index points 


to the given hour: then, by à quadrant, take the height. of the 


required ſtar, or, for want of e this (in a-common way ol gueſſing) 


obſerve well what part of the heaveus at is in, viz. Whether 


E. N. E. S. W. or the like; as alſo its height, as near as you 
can gueſs. This being done, ſet the globe in due order, for the 
day aud hour, and you wilt find the ſame ftar on the globe; and, 


by applying the quadrant, you will find the exact point of the 
+. compals,/ and the real height the ſtar then was; which, though not, 


| 8 to what you gueſſed it at, yet, if it be any noted 
ar, you may aſſure yourſelf it was right; as there is no other 


+ ſar of note near it about that height, and upon the, ſame point. 


Thus, on Dec. 25, at cight at night, 1 obſerved a bright ſtar 
las near as I can gueſs) on the ſouth-eaſt point, and about 489 high; 
1 would know what ſtar it is? Anſw. Aldebaran. 6 
II rectify the globe, and turn the index to the hour, and then 
turn the quadrant to the given point of the compaſs, and looking 
about 489 high on the quadrant, I find Aldebaran to be the neareſt 
bright ſtar by the quadrant, on that point and height; therefore, 
: I'conclude it is Aldebaran. IT 
After the ſame manner, the globe being rectified, you may diſ- 
tiuguiſh thoſe ſtars that are to the fouthward. of you, and be ſoon 
- acquainted with all the ſtars that are vitible in our hemiſphere. 
88 HO LIUM.—The globe being rectified to the latitudle of 
any place, if you tutn it round its axes, all thoſe ſtars that do 
not go below the horizon, during a whole revolution of the globe, 
never fer fn that place; and thole that do not come above the lo- 
e e, nts ine! 3 
Prob. B. Tu ind the time o, the achu onical riſing and ſetting of 'any ar. 
Bring the fun's place, "for the given day, to the weſtern "(dt of 
the horizop, and all choſe ſtars that are on, or near the eaftetn 
ide of the horizon; © riſe” achronically; and thoſe on the weſtern 
verge of the horizon, ſet achronically. 3 
Thus I find, on Dec. the (6th, that Aldebaran riſes achronitally, 
but it ſets achronically on May the 21ſt. Alſo Sirius riſes achro- 
ically. on. February 4th, and fets achronically on May 14th. , 


Prob, 9. ' 76 hu the cynical riſing and filing of the fatty N ay 
oF = : N f a : ; 2*.. ae, 1 >, - —- . - — 


... Refiify, the, globe for the. latizude, and bring, the ſun's pl 6 i 
ray ef he horizon for the giren day 3 be 1 hol 
arg, cut, y the, caſtexu, yerge of the horizons aſe eater 
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The- globe-ftiNl-yemaining in the ſame poſition; look at the weſtern 
verge, or edge of the horizon z. and all thoſe ſtats cut by at}. or 
that: are very near ity, ſet on that day coſmicall nid op 02 

Thus I. had, that Arcturus, aud two ſmall ſtars in Hercules s 
thigh, rife coſmically Sept. 23. Alſo two ſtars in Eridanus, Eſ- 

ſengue in Lyra, &c. ſet coſmically- e .x on 
Again, for the coſmical ſetting. Turn the globe, till the ſtar 


comes to the weſtern ſide of the horizon, aud obſerver the degree 


of the ecliptic; then cut by the eaſtern ſide of the horizon, for 


that will anſwer to the day of the cofmical ſetting, ö 


Thus Arcturus ſets coſmically, June 22. Allo Aldebaran ſets 


coſmically, December 20. 


Prob. 10. To tell the heliacal riſing or ſetting of the Start. 
 Rediify the globe, and bring the given ſtar to the eaſtern verge 
ol the horizon; then fix the globe, and turn the quadrant to the 
weſtern fide, till 120 degrees of the quadrant touches the ecliptic; 
this done, note the degree of the ecliptic that is cut by 129 of 
the quadrant, on the weſtern fide (for then will the real place of 
the ſun be depreſſed 120 on the eaſtern fide) and that degree, ſought 
in the calendar, gives the heliacal rifing. The fame is to be ob- 
ſerved with the quadrant on the ealtern fide for the heliacal ſet- 
ting. Thus you will tind, Aldebaran rifes heliacally, July 4; 
; ſets heliacally, May 5; and Sirius, the dog-ſtar, rites heliacally, 
about Aug. 26. $þ od 


Prob. 11. The ſun's declination and hour, when he is due egſt, given ; 
ib v to find the latitude, viz, the elevation of the pole, 
Rectify the globe to the ſame latitude” as the given number of 
degrees of declination, and fix the quadrant in the zenith; then 
convert the hours, that the ſun is due E. before or after ſu o clock, 
into degrees; and count the ſame number of degrees, on the hoxi- 
zon, from the eaſt point, ſouthward, and bring the quadtant to 
that degree of the horizon; ſo ſhall the degree, on, the, quadrant, 
that is cut by the equator, be the complement of lati Wes whach, 
taken from goo, gives the latitude itſelf, or height of the pole. 
„ EXAMPLE. Sailing May 21, I made an obſervation, that (he 
ſun was due caſt about ſcven minutes paſt ſeven, in the morning, 
and his declination 20% N. I demand What latitude I Was in? 4, 
Proceed as above diredted, , and you will find the latitude. to be 


1 . 1 


$130 nearly. IS 21 OTHE26 151 Kon S101? 10 S3YE 
Prob. 12. Having the fim's azimuth at fix o'clock, and declination; to 
*011131 22 0 1 lr ind the laittude; - l 1s 0234 If 7 
As many degrees as are contained in the azimuth given; ſo much 
elevate the pole, and fix the quadraut in the zenith, and bring. 
to the meridian; this done, count on the quadrant upwirds, the 
complement of the ſun's declination, to ninety, and bring that, de- 
Free to the equator ; then the degree of the Horizon, cut by the 
wadrant,” ſhall be the complement of lätitude, coumed — 
per point, or elſe from the north, 2s it may happen; aud't 
= XXX remainder, 
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remainder to 90, is the latitude xequired ; or otherwiſe, the de- 
grees counted from the other two cardinal, points, cither E. or W. 
as it may happen, will give the latitude. ral | 
Ihus, 1 Hud the ſun's azimuth, at 6 o clock, ta be 120 15/7, and 
his declination. 200, 10 3 What is the latitude? Work as taught 
above, and vou will have the anſwer 384% complement ;. that is, 
514% latitude required, | 


Prob. 1 3. Tie ſun's altitude E. and his decliualion given; to prove the 
8 elevation of the pole. 

Elevate the pole to the complement of the ſun's altitude at E. 
2nd fix the quadrant in the zenith, and bring Y to the meridian ; 
then number, on the quadrant of altitude, the degree of declina- 
tion; and bringing the fame to the equator, obſerve what degree 
the quadrant cuts the equator in; for its complement to 909 is 
the height of the pole, ry 

EXAMPLE. The {ua's declination is 200 10' N. his altitude at 
eaſt (at Londou) is nearly 260; 1 would know, whether the ſup- 
poled latitude (5149 ) agrees with the operation? 

Firſt, I ſubtra& 269 from 90, andithere remains 640 complement 
of altitude, and I elevate the pole accordingly; then I bring W to 
the meridian, and cauſe 200 10 on the quadrant to cut the equator, 
and find it nearly 38 49 the complement of latitude required: 


which, ſubtracted from go, gives 51420, the real latitude of the 


Place. 


Prob. 14. To find the place of any planet upon the globe; and ſo, by 
that meant, to find its place in the heaveus, Alſo to find at what: hour 
any planet ' will riſe or ſet, or be on the meridian, at any day in the, year. 
Yow muſt frſt ſeek in an ephemerides, for the place of the pla- 

net propoſed on that day; then mark that point of the ecliptic, 

either with chalk; or 'by flicking on a little black patch; and 


then, for that night, you may petlorm any problem, as beſore by- a 


fixed tar,” 


Prob, 13. To find all lb ſhace nþon the earth, where an eclipſe of one 


_—_— 


_ 


of the ſatellites of Jupiter will be viſible, 
Having found that place upon the earth, in which the ſun is ver- 
tical at tlie time of the eclipſe, by problem 12, on the terreſtrial 
globe, elevate the globe accotding to the latitude. of the ſaid place, 


/ thin bring the place to the meridian, and ſet the hour index to 12 
at noon. Ik Jupiter be in conſequence of the ſun, draw a line 
with black lead, or the like, along the eaſtern fide of the horizon; 


which line will paſs over all, choſe places where the fun is ſetting 
at that time; then count the difference between the right aſcenſion 
of the ſun and, that of Jupiter, and turn the globe weſtward until 
the hour index points to this difference, keeping the globe from 
turning round its axes, and elevate the meridian according to the 
declination of Jupiter. The globe being in this poſition, draw 2 


line along the altern fade of the horizon, the ſpace between, this 
line and the line before drawn, will comprehend all thoſe Por 
0 1 2 ” 0 


_ 
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of the earth where Jupiter will be viſible, ſrom the ſetüng of the 

ſun to the ſetting of Jupiter.. t Dol 22537 
| But if Jupiter be in antecedence of the fun (i e. riſes before him) 
having brought the place where the fun is vertical to the Zenith, 
and put the hour index to 12 at non, draw a line on the weſtern 
fide of the horizon, clevating the globe according to the declina- 
tion of Jupiter, and turn it about caſtwards until the index- points 
to ſo many hours diſtant from noon, as is the difference of right 
aſcenſion of the fun and Jupiter. The globe being in this poſition, 
draw a line along the weſtern fide of the horizon ; then the ſpace 
contained between this line and the other line lait drawn, will com- 
prehend all thoſe places upon the earth where the echple 1s viſible, 


between the riluig of the ſun and Jupiter. = 


— 


. 
% AR. Bo 10 VI. 
engen 


G LGEBRA is, a ſcience which teaches, in a general manner, the 
relations and compariſons of abſtract quantities; by means 
whereof, ſuch queſtions are reſolved whole ſolutions would be fought 
in vain from common arithmetic. | | 
There are two kinds of Algebra, Numeral and Specious, or Literal. 
Numeral Algebra is that wherein all the given quantities ate repre- 
ſented by numbers, and the unknown quantity by a letter or other 
{ymbol, as was uſed by the ancients. u har 
Specious or Litcral Algebra, is, that wherein all the quantities, as 
well known as unknown, are expreſſed by letters of the alphabet; 
the given ones, tor diſtinction fake, being uſually denoted bythe ini- 
tial letters, a, ö, c, d, &c. and the unknown or required ones by the 
final letters, ½ w, x, y, Ke. There are, likewiſe, certain ſigus and 
characters made uſe of to ſhew the relation and dependence of quan- 
tities one upon another,. which are the foundation ol this celebrated 
{cieriee. Sce the mathematical abbreviatious facing page 1. 
When the reader has à clear underſlanding of M hat the ſigns and 
characters uſed in algebra are intended to expreſs, it will be neceſſary 
to inform him, that when any quantity is to be taken more than ouce, 
the number is to be prefixed; which ſhews how many times it is to be 
taken; thus, $a denotes that the quantity d is to be taken hve times, 
and 3b lands for three times ab, or the quantity Which ariſes by mul- 
tiplying ab by 9; alſo 8 % i fignifies that y/a*4-b* is to be 
taken eight times, and ſo of others. on. 
The numbers thus prefixed are called coefficients, and that quantity 
which ſtands without+a coefficient is always underſtood to have an unit 


prefixed, or to be taken once, and no more ; thus, à is the ſame 
7 7 ; 18 T , 12 1 4 : [ 47 
Thoſe 


SO 159 : 4 44% 


ane 


> So 


8 — — 
” 


* A HND 
Thoſe quantities are ſaid to be alike, that are expreſſed by. the 


1 * 


ſame letters under the ſame Powerd, or which, differ only in their 
10 B fre like quantities; aud the ſame 


coefficients zuthus 3 bc, 8 be, 


Wins on eB Þ 


is to be underſiood of .the: radicals ;72 d 8 . But un- 


* | tn TO) 94313011 4 ON 10 * 15 
„10 Q133,5548 . L 8 88 r | vis 
like quantities are thoſe which: are expreſſed by different letters, or 


by the ſame letters under different powers 3 thus 2 a bz 3a be, 8a 3 


an Elly unlike, - 


= . » 


en a quantity is expreſſed by 2 angle letter. or by ſeveral 


ſingle letters joined together in multiplication, without any ſign be- 
tween them, as a, 34 or 44 b, it is called a. fimple quantity 
But when'theſe are connected by the ſigns ＋ or — as b4- dc, ab 
— 4, dy + ax, they are called compound quantities, whereot the ſim- 
ple quantities, ö, d, ab, d, dy and az, are called the terms or members. 
de letters by which any ſimple quantity is expreſſed may be 
ranged according to any order at pleaſure, and yet the fignification 


continue the ſame ; thus ab may be wrote ba, for ab flenotes the pro- 
duct of @ by ö, and ba the product of & by a; for) its well-known, 
that when two numbers are to be multiplied together, it matters not 
which of them is made the multiplicand, nor Which aht multiplier; 
the product either way comes out the Tame. In like manner it will 


appear, that abc, ach, bac, ö ca, cab, and cha, all expreſs the ſame 
thing (as will be demonſtrated in its proper place] but it is ſometimes 
convenient, in long operations, to place the ſeveral letters according 
to the order which they ſtand inſche alphabet. 

Likewiſe the n or terms, of which any quantity is 
compoſed, may be difpoſed according to any order at pleaſure, and 
yet the ſignification be no ways Altered thereby; thus a — 24 b + 
5a*b may be wrote a+ 54*b 2ab;- or —2abj a+, 8* b,. Kc. 


for all theſe repreſeht the fame thing; that is, the quantity which 


2 When, from the fum 6f a and 5 4 b, the quantity 2 4 5 is 
dedu ed. 1 iSd v7 (TEST. 21111391 
When any kclchfation 10 e made, it is done either by Additi 


damental rules I ſhall pow proceed to explain. 2 


-b ir Ii ON 
Addition, in Algebra, is performed by connecting the quantities 


o_ — 


by their proper ſigis, and joining into one ſum, ſuch as can be 


united ; for the more ready performing of which, obſerve the fol- 
lowing rules. | 


” 
. T1103) 8201 


Subtraction. Multiplication, or Diviſion of quantities, Which four un 7 


ITS. | . ' " * ” 1 AION U 5 800 a erer = 


add the coefficient of thoſe. terms together, and ig their ſum joun- ci 
the letters common to each term, prehxing the common ſig ,» + 2! 


Hei! EXAMPLE S. Ne HOW JG imer a] 


0 F. 1 E. 2 F 3 FI! 1891 Ins 


* 
ih ute 


* 
_ 4 on : } 
* — a ry a4" N * 
1 34 * - 


- 


In 


IT 4 mA „ ö 10 11 * x 4 14903 
2 „% „Tg, , % „ LLLOT 18 9 i * 4 


-- . 
1... Ad 44:5. to $89, 50 hm I SEEN 109720 s 
l : - . # T 4 EL. LM «af + 
f _ * C3 i f 1 * | I 1 


\ + - 8 2 af * - * - 1 ” © 
4 34 - : F „ * * + U 1 
* a . 774 of da Sd . „ 4 5 f 0 _ 3 * E "IBS * 446 : * - ** 
o 


. 
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AT C TIR A. = 
In xample 1, d 6, 66; ils ad o bist zue, %u 3 2 

n example 1, the edefficients are 4, and 3, which, added together, 
mike 7 f 16 'Whieh Joining. a, the quantity, it in ) 6:3 and no fipiy * 
being prefixed to either 3 4 or 4 a, the affirmative ſign is underſtood . 
as prehxed to botld.y hence 7 2 of +, @eistheſum required?” ** Of 

f there are -o or more quantities connected by the ſigns or - 
and are like two, or more quantities connected by the ſigns or —, ; 
they are added 36 in the former examples, taking due care that the 
quantities, which compoſe their ſum, are connected with tlieir pro- N 
per ſigns, according to rule 1. 6g YO 4 7 ip 8 en 


4 ot Ki E. 4. 15 SE: E E. 5. —_ 
3 4 ＋ 75 I 21 eb -2<d 9 7 80 
wp oy mak es IS 34 b＋36 6h = 
| Sum roa gb ö rr „denn * 


30 VI. 951 I * 
In example 4; there is 44 - 7 b, to be added to 6 2; the 
5 quantities being diſpoſed as in the example, it follows from the ſor- 
mer examples, thai Ga being added to 4 a, makes 10 a, and 26 added 
to 7.6 makes 90 ;. and as 7 and 2% have both the affirmative ſign, 
to. 10 4 connec tg i with the ſign E; hence 10a +9 b is the ſum 
required. ans 921 n1 Sits} 283 290 | "I. 


CE W. HRT Fr 10 ny! 
| Add * A1 4 3 yab2ydc n 
6 yab+gybc 

Sum will be 11 yab+18y/F a 0 

In example 6, 6y/ab; 3yad;,2 vat, added. together, mike 0! 

11y/ab; and g Ve Ve 7 bc, added together, make 18 Ve 

3 then connecting them with the affirmative fign +, we have 11 / 

+ 1$/Þ7, che ſum required. troy a 404 ran a gore! i 2 

li ene 1 . | | A dd 1 keg - 

E. 7. ep - 


To 3% ; 7 1 CUI 
Add — 2 * NIMMTOTTaIY T 448 8: ex DN 


' " > eral > + avs — rg 43 * 
Um 5 8a * 21 — 1395-34 | ASIC, 


TT 44 Iu St. ECCLAONE.LES renn 
101 I 


8 | | I 
In example 7, when you come to + 7 @ to --a, there being no 
a cocflivient*prehxed to a, unity or 1 in ſuch caſes is always the co- 
is efficient; and by what has been already taught, ＋ 7a being added 
0! to Ta, the ſum is +" 82, as in the example, 
In example 8, when 24 is added tb 4, the ſum is 3d, for the 
16) ſame reaſon. p 2.4 n 
RULE 2. When in the quantifies to be added, there are like 
57 terms, whereof ſome are affirmative, and others negative, add together 
1 the affirmative terms (if there be more than one) and do the ſame by 
4 the negative ones; then take the rence of the two ſums (not 
C1 regarding 


= es ee ee... a — 
. 
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regarding the 6gus) by ſubtxaQing the cocfficient of che leſfer from 


that of the; greater, and joining the letters common to cach ;, tg 
which difference prefix the fign of the greater. 
It is of no ſiguification whether the quantity that has the greateſt 


S 


coefhcient flands above or below. p 
E. r. „„ E. 3. 
To 6 4 18 5 23564 4 
Add — 34 ; we 12 #1; — 844 
Sum 3 4 65 0 " 28ad 


In example 1, the coefficient 3, ſubtracted from 6, leaves 3, to 
which joining a, it is 3a, and the ſign of 6, the greateſt, coefficient, 
is affirmative; therefore 3a, or ＋ 3 a4 is the ſum required. 


E. 4 1 E. 6. 


To 18. ' Fac tax 
Add 6e — 14a 5 — 0x 
Sum — 122 — ac | 44x 


Example 4, the coefficient 6, ſubtracted from 18, leaves 12, to 
which joining e, it is 12 c; but tlie ſign of 18, the greateſt coefficient, 
being —, prefix that-fign ta 18 e, then is — 12e the ſum required. 

E. 7. 12425 c—16abd+2g3acd—72bed 
16 b. ad + 20 44d — 185 f 

— 134 b α 26 4 — 13 Ac t 12 04d 

32 4b —18@abd — 10acd ＋ 16bcd 


3 47 be 4% ＋ 20 — 62 74 
In example 7 the coefficients 32, 16, 12, which have the affirma- 
tive ſigu being added together, make 60, then ſubtracting 13, the 


coeſſicient which hath the negative ſign, leaves 47, to which joining 


other, with the ſame coefficients and ſigus they have in the „ 


4 hc, it is 474 50%; proceed thus through all the quantities as the 
rule directs, and J will find the ſum to be 47 abc 44 bd 


20 4 c — 62 h d, as in the example. hy 
E, 8.8. 34, be ab ce 
e. * 


Sum 13 4c; / % ae 
T eee 
In example 8, and all others, where fractional and radical quanti- 
ties are concerned, every fuch quantity, excluſive of its coefficient, 
is to be treated in all reſpects like a ſimple quantity expreſſed by a 


-fingle letter, | ? | 
RULE 3. When, in the quantities to be added, there are 


terms without others like to them, write them down one after the 


he 


— we__ WW hed. i 
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The quantities may be ſet in any order ; chat is, any quantity may 
be ſet hrſt, in the middle, or laſt, as it is not material how they are 
anged, ſo as thy are but ed with thei guss“. | 
ranged, fo as they are bu RE 161 proper lis; 


— |. | E's.” 
_ 34 a on 1 


Sum 34 44 a dT 2* 1 
E. 1. The quantities or letters being unlike, I place down 3 a, 
and becaufe 4 4 has the ſigu , therefore after the 3 a put ＋44, 
ſo is 34 +44 the ſum required. | | | 


E. 2. Having put down a, after that put +4, -ind after that + 
ex, ſo is ap d +2 x the tum required. 5 


E. 3. E. 4. 
To 442 — 14 mn aa bb 
Add 3x +5z | 21— 77 


e oi 
To 8b--bz—s - 
Add 3e - 4c 2x 
Sum 85 76 ＋τ e402 
Note. In rule 3, where the quantities are unlike, it is plain that 
ſuch quantities cannot be united into one, or otherwiſe added, than 
by their ligns ; thus, for example, let a be ſuppoſed to repreſent a 
crown, and b a ſhilling, theu the ſum of à and b can be neither 2 @ nor 
26, that is, neither two crowns nor two ſhillings, but one crown -þ- 
one ſhilling, ora 5+ 6. 
Here follows a few examples, whercin all the three foregoing rules 
are promiſcuoully uſed. | Ora 


| E. 1. | Es, 
To 3a—74Tz — 4 ＋ 21K 
Sum 3a Ted: | 14 —5mLY x23 


E. 1. 24 added to 3a makes 3u, and — 7 f added to 9d makes 
2d, by rule 2; aud there being no quantity fike z, that mult be 
placed by itſelf, by rule 3; and connecting theſe quantities with 
their proper ſigns, we have 3 42d ＋ , the ſum required. 

— — ä a — uBHb̈— — 
5 VX - BVaa—xx-|12Va0--4xx 
Add 8Vagd-1,Vas —xx — $Vaa- xx 


— ͤ ( — 


6vac— Va - xX IOV AAT 4A 


* 


Sum 19 x 93 ＋ 14 yaa 12x x 
E. 3. The coefficients 6, 8. and 3. being added together, make 


19; then joining Yar, it makes 19 Va; and — 7 and Ge S added 
to15, the ſum is o; and — 8 added to! 12 F 10, tlie fum is 4 
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nnd prefixing the fign of the two greateſt coefficients, and Va a being 

joined, we have ＋ 14 Vae, likewife 44 ＋4 =, to which 
joining the quantity x x, and connecting the quantities with their 
proper ſigns, we have 19 VAX + 14Vae -* 12 x x, the ſum required, 


E. 4 To — 14 ＋ 30 ＋ 84 
Add — 84 — 22 ＋ 16m 


— — 


Sum 2 m＋ 8 


E. 4. — t 4m added to 16 m, the ſum is 2 m, and — 22 W added 
to 30, che ſum is 8, and $a added to — 8a, the ſum is o; hence 
2 m8 is the ſum required. 

Note. In this example, the ſame quantities are not ſet under one 
another, that the learner may ſee it is not material how they are 
placed, if the quantities are alike, for they muſt be added the ſame 
as if they ſtood one under the other. 

That this rule may be the better underſtood by the learner, I ſhall 
give one more example, wherein let us ſuppoſe @ io denote a pound 
lterling, 6 a ſhilling, and c a penny, thus, 


f E. 5 8 5. d. 
To 72 — 95 r sc 
Add 34 ＋ 55 — 9 


Sum 104 — 4b — 4c = 10 — 4 — 


By this example may be underſtood, why addition is changed 
into ſubtraction, when the ſigus differ, and the ſum of the greater 

uantity is prefixed to the remainder: for in the ſum of 107. nine 
ſhillings are wanting; therefore, if 5s. are added, the defect is 
lefſencd, and brought to '45%. 5 and becauſe there are not 5 whole 
ſhillings, but 55, — gd. to be added, the ſum 100. — 45. exceeds the 
truth by 9d. which are therefore io be ſubtracted. —Now in the up- 
per number, to which the lower is to be added, there are 5d. 
theſe may be ſubtracted, and the other 44. in the lower number, 
ſet down as wanting, or negative quantities ; and this was the way 
the rule was firſt diſcovered, 


85.D vB DUR A&P 10-8. 


Subtraction in algebra is performed by the following general 
"RULE. Change all the figns of thoſe quantities which are to 
be ſubtracted, or conceive them to be changed; then add theſe quan- 
tities to the others, according to the ſeveral rules of addition, and 
you will have the difference or remainder required, 


[| I] 
| 
© 

* 


E. 1. Z. 8. E. 3. 
From 6 a ——» 83 12 ab 
Take 34 — 26 —6 45 
Remains 34 — 63 18 45 


In example 1. there is 3 a, having the ſign +, to be ſubtracted, 


which being made, or ſuppoſed to be made —, then by the * 
rule 


ALGEBRA. 529 


rule 6 4 is to be added toe, the ſum of which 15.3.4 by rule 
2 of addition, and. is the, remainger fequired. bn 


_ 4 E. ge >=: E. 6. E 7. 
From, e e 744 ., 4g 
Take — 44 —5ab ; - a 4 * 
8 — IF 2 = — — « — 
Remains 6a e 4424 — 84 4 4 xy 
—_ * SU 

Proof 5 ac — ab — 744 5 xy | 


From the four preceding examples, it may be eaſily perceived, 
that ſubtraction in algebra is proved as in common arithmetie, by 


adding the remainder to the quantity which is ſubtraded. 
193 TON 9 E. 8. : E. 9. | 
From — 529 — 2am 144 — 55 
Take 95 -© 4 4am —34 — 5b 
| Remains — 82) — 6am 17 4 0 


Tf che quantities:to be ſubtracted are unlike thoſe from which the 
ſubtraction is to be made, ſet down theſe with the fame ſigns and 
coefficients they have in the example; after which, place the quan- 
tities to be ſubtraQed with their cocticients, but change their ſigns, 


. 4 E. 11, 
From 3 332 ＋ 85 
Take . 8 * — & 
; Remains 3 @c — bd $43 N -S x 


In E. ro. having put down g ac, after Which put — 5d, the —_ 
to be ſubtracted being bd, and- garidt is the remainder required. 


MULTIPLICATION: «© © 

In Multiplication there is one general rule ſor the figns, viz. when 
the ſigus of the factors are alike (that is, both g or both —) the ſign 
of the product is , ; but when the figns of the factors are unlike, the 
ſign of the product is —. This general rule will refolve itfelf into four 
particular caſes, which I ſhall iHuſtrate ſeparately in ſimple quantities. 

CASE 1, When any poſitive quantity, as Ta; is multiplied by 
a politive quantity A 6, the meaning is, that Ha is to be taken ſo 
many times as there are units in 6, aud the product is, eyidently 6 
times @ or ba, | 1 * 


EXAMPLES. 


Multiply” Fa 324 ebx 9 4c 
By Y e 1 
Product -- ba 18 ab 35bx 72xdc 


In example f, having joined the letters ba, arid each of them 
having the affirmative ſign, therefore, by the rule, ba or ba 15 
the product reqirred : and ſq df öther s. * 

CASE 2. When — a is multiplied by 5, then — a 15 to be taken 
as öftem'as there arc units in h, and the product muſt be 6 times — 4, 
or Sa. \ f Dre 16652 


— 


- 
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= 0 A. * 1. T7 8 en [D rde 
. 7 Pkg RB» Beſt : 0 945 Je 
y ＋ 


7 C1 * — — ———v — 


Product —— — 845 4 Sent vio gq/d cz 


In example 1, caſe 2, the product of @ by “ is ba, and as the ſign 
of a is —; and that of b is +, therefore to ba prehx the lign —, 
ſo is — ba the prothud required. 


CASE 3. As, multiplication»by a poſitive number implies a re- 
feder addition, ſo multiplication by a negative imphes a repeated 
ubtraction : and therefore, when à or a is 102 benmultiplied by 
b, it means only, that - a is to be ſubtracted as often as there are 
units in b, and therefore the N being negative, muſt ao be 
— ba; ſee the following 

Multiply © EXAMPLES. . gi: 
ulti 4 a 3 gae 
2 Wt: = 
. 1 x — Wr . * 

Produ — 2 —12 46 —48 bc Rl 364 d 

CASE 4. When —e to be multiplied by — 5, then — a is 
to he ſubtracted as often as there tre units in 6; but to fubtraA —4 
is equivalent to adding -- 2 ; therefore this caſe is the lame 1 in effect 
as in caſe 1, and the product is evideutly 464," or be," 


EXAMPLES „ 


* 


188 


- Mukiply" LO Bf 4 349014 V 655 9 web: A 
. 3 n 490. 1 * b ! W » 44 Lbs 7 
Y Ke Typ L F * 2 9 WE 014 
| Pele 2 bah 5407 7 » 


A com 9 þ quantity m ilriplicd by a ſimple one, by multiplying 
every Oey "the eh — by the multiplier. : 


* 
4444 TITEL 4363 4 | #0 


7 551% Ed MPI. ES. 1 _ = 4 , La 
Mutfiply Aj4 2 5 ie | a e 
151 4 NN 210 [4 wy 114&111 
By . | LL FEE 21074 10 
bas Sam 4 #4 1 18. b vVy 45 4 1% . 


If there are ceeflicients, or numbers prefixed 1 theu 
Fade the numbers as in common, atithmetic, and to their products 


e products of the quantities found by the Ar io Jil 
»i/t3 to TERS 1 2 J - renz f! OD 


201 19 1, US$ 9365: 4 W151 mats 9 | HOT 


1 . * 
3 99 : 


Ik. eee „ bd! 


: 2 4 2 im 9414 
Multiplply 2 eee 2 % ow 
wy. 847 "ho we watt ir 2d ali li 207 to II 211! F Y Ng. 1 


Produbt,:: 142598 4% eee 4 757 mn 4-6/4} DL ape" 


Lf an algchraic quantiiuesu io be multi e by a a pure E 
this number is to ee uto every 45 coellicichts. 4 


1516 " k « 
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the other quantities, in all reſpefts As before, and to each pgpticular 


product let or join that quantity whole cocſlici ent Was nultplied, 


we E X AMF IL E S. 


Multiply 34 45 4198e— ! 27 69017 

By l IC 6 8 10 Hul 910 £1 8 of „Ine 11 
10 1 8 n ei err Ic 
| Product 184 ＋ 240 h51i0; 1x7 46 £6 21 00 


Compound quantities are multiplied into one another, by Multi- 
plying every term of the multi plicand by each term of the multiplier; 
lucceſhvely, and; conneQing the ſeveral products thus arifing, with 
the ligns of che wultiplicznd, if tlie multiplying term be allirmative 
but with contzary ſigns, if negative. n 

E AMPLE 8. 0 f JT . 
Multiply. "7" 7 7 dey OB Tara +Þ., ,, 
By 44 ＋3* "Rags a—b 


* 
n 


er: „ Wag 
gax G6 — 3 5— 4232 —a 3 —þ4+ 
— — — — — — älẽ— Cn IEEN 
Product 19.4447 2% th bam ee e e eb bc 
| | obi, + nibbe ot 1is/sviwr'* 24 


In the above example, by ſſriking gm all- the terms thatideftroy 
each other, the product becomes a+, — . Bs 

Note. If che ſign of any propoſed term of the multiplier. in any 
eaſe whatever, be affirmative, it is eafy to conceive, that the required 
product will be greater than it e if there was no ſuch term, by 
the produd of that term into the whale multipheand ; and therefore it 
is, that this product is to be added or wrote down with its proper ſigns. 
Bur' if, on I contrary, the ſign of the term hy which you multiply 
be negative, then, as the required product mlt e leſs than it would 
be, if there were no ſuch term, bythe pfoduct of that term into the 
whole multiplicand, this product, it i manifeſt, ought to be ſubtraQted 
or wrote down with contrary figns. _ AE 125 

Hence is derived the common rule, that like figng producg +4 and 
unlike ſigus . ; | ; 
For, firſt, if the ſigns of both che quantities or terms to be multi- 
plied. ate afbrmative, it-istplaln, chat the ſign ofhe"produdl muſt 
likewiſe be affirmative! 1d bavot n 201 10 Ded 544 ay; 


;£ Vos 1 
th. regard 19 


Frame: 
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Examples for the learner's exerciſe, 


Multiply a* — 34-34 — 43 
By a*—2 ab + 64 hit 


- 


— 


. — 


a5 — 34 U ＋ 343 A — 4 5 
— 2 4 be 640 — 6a* bY ＋ 2404 
3; Ewe ine 


—— — — _ —— 


— — — 


Product 47 — 35 a*b-+ 10 40 —- 10 4 U ＋ 541 


Multiply && T1, 
By XxX —XYT)) 


„T 
A gf nn 57 
n 
Product at x - * +35* 


0-11 -1.59 © 0 MN. 


In diviſion of algebraic quantities, the rule for the ſigns is the ſame 
as in multiplication, viz. if the ſigns of the diviſor and dividend are 
alike, the ſign of the quotient muſt be ]; but if they are unlike, the 
{gn of the quotient muſt be —. 
This is a general rule for all operations in divifion, which are only 


- 


the reverſe of multiplication,” and therefore will be eaſy to underſtaud, 
when illuſtrated by examples. 


** E X. AMF LES. 
Divide ac 4 — m a d 
By ac — md 
Quotient d | a 


In the firſt example, becauſe ac is in the dividend and diviſor, rejed 
it, and put down d for the quotient. 

The truth, of thele operations in diviſion may be proved like thoſe 
In arithmetic ; for the quotient and diviſor being multiplied, the pro- 
duct will be the dividend, if the work is true; thus, in the ſecond 
example, by multiplying @ the quotient into — md the diviſor, the 
product is mda, or ad, or mad, to which mult be prefixed the ſign 
—, becauſe the fizns of md and à are unlike; hence the product 
wich its fign is — mad, the given dividend. 


E. 3. —a)þab(—b E. 4. 245) 240 
E. 5, 24) 64230335 E. 6. a)aa-ab(a--d 
6ab aa | 
7 ＋ ab 
| a b 
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E. 7. 44 5 44 - 20˙%(4— 26 


44a a 


ee 


= * 
The truth of theſe examples are proved as in common arithmetic, 


E. 8. aK - X SA x (4 T4 4α af 
a3 ＋ 42 x 


4e x* 

4a*x+- 4a x* 

N ax* K hs 
ext g7 : 
* * 


To work the above example, ſay, How often is @ contained in 
a3; the anſwer is a, which I write down in the quotient, and 
multiply the whole 'divifor « + x thereby, and there ariſes a3 + 
a* x, which, ſubtracted from the two firſt terms of the dividend, 
leaves gee to this remainder I bring down z aA, the next 
term of the dividend, and then ſeek again how many times à is 
contained in 4a x; the answer is 4 ax, which I alſo put down 
in the quotient, and by it multiply the whole diviſor, and there 
ariſes 4 a* x - 4 @ x*, which ſubtracted from 44 + 5 a x*, leaves 
a x*, to which I bring down x3, the laſt term of the dividend, 
and ſeek how many times @ is contained in ax*,' which I find to 
be x*, which I alſo put in the quotient, and by. jt multiply the 
whole diviſor, and then, having ſubtracted the product from a x? 
+ x3, 1 hnd there is nothing remains, 


E. 9. (a — 3 4 K* ＋ 29 ** — x3 
&* —24x--ax*) a5, —5 a* x + 1043 x* — 10 K 3-54 -= 
: a5 — 2 a* x + 4 


— 


534- A®L*CSE"B RA. 
Nas 07 list +0 VE Ee 91901 12 l VAC T9OHEEIN 241 itt 


34 —6) 6a*— g (25 +44 F8e+ 16, Ke. - ndinfinitum, by 


L 2avl 95“ 1222 eee adding the power of a. 
5 1 baligr 2d o - 


1 7 1 N — 7 
8 3394101 120 11117. 4 o (15 4 { ? | I 
* oy . 
1245 — 96 2 Ti 1 *4 La. 
3 * Y 44 * : 4 : 
vinommos vs , 12.4 5.24 Af | Th 


1 2 


If 1 £& "a4! 353 6 
2447 9 


— | 
22 1 20 11 19,1? 2 


A 441% 24 ef 48 nid 3d 
48 4 — 96 > 
45a — 96 
— — * 
* 
E. 11. hs | . b , 
$x=—530) 4833 . - 6a ＋ 105 4% (1221 = 4 a * 
48 x3 — bo a x* 25 (214 * 
16 ax* — 64 a* x The D 
16 4 ＋ 20 4 x 
- == 8qu*x + 10; 42 
— 844 ＋ 105 a3 ö 
* *sp WT 


- 
4 


Tt may be proper to obſerve to the learner, that the work will 
not always terminate without a remainder, in which caſe this me- 
thod is of little uſe. © In all ſuch caſes it will be molt proper to 
expreſs the quotient in the manner of a fraction, by writing the 
diviſor under the dividend, with: a line between them, as inthe 
following examples. | SHR 


FRA „ ! þ > 2. ... „ 
Divide 8 ma h 7 34 | 4 5. 14 — 35 -, 
By r 6m by 1 2 
r 
Sine fy n07 + ibm 65 
Aro ENVCEUTION., (4... 


9 { '4 

Involution is the raiſing of powers from any propoſed root, and 
is therefore performed by multiplication ; for the given quantity 
being multiplied” by itſelf, will be the ſquare” of * that quantity, 


the cube of that quantity; and ſo on as in common arithmerie# 


ESAAMZP LES , 
Required to ſind the cube of a 2a MN EN 
a 2 4 T 
the ſquare of a = aa ä g 4% Mt 
che cube of a2 — obs SH 1 
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In like manner, any other ſingle quantity may be raiſed to any 
requized po-w er. S D i ty ot ON — * {0 * 
Il chere ate t or more quantities connected by the ſigns + 
or —, to be raiſed to any given power, it is ſtitt performed by 
common multiplication. od 1 

Two rr when connected by the ſign , are commonly 
called a binomial; and by the ſign —, a relidual. Let it be re- 
quired to raiſe the binomial, a b to the ſixth power. 


4 ＋5 
a+ b 


ab bb 
2 a 24 Cobb, the ſquare, or 2d pawer. 
4 P:8,; ) 


- 
* 


— 


a ＋ 375 T3 43˙ + 63, the cube, or 3d power. 
4 ＋ 8 4 % ks - 


„ 4-203 bb 3 4 e 
PE 


i 4 3 ＋ 4455 ＋7, the 4th power, | wr! 


rr 


— : 


DIE a lie pbrobivd 5 ohms 
4% % oi ry EN aol 


a5 Þ 5 ＋ 10 4 5 E10 4 5 40-5, tlie 3th power 
4 6 | 8880 : K 


wy * a5 Þ 108 7 + 102? BH 5 a* 64S ond 
22 5 b*-- 10 3 + 10a 4+ £5 ab5 + 4* 


| 2 + 6 a5 b + 15 6445 + 20 45 53 — 15 455 
DT5 ,'"Gthe DoWwess] 7's mock 219m og Io noe 


VIII GT 371 dij!3 + Q11+''% JN 190 „ 5138 F 
Let it be required to involve, or raiſe the reſidual, a ny to the 
Exth, power. | ee e 


—— — —. 


+ 64244, the 


* 
« 
l * 


- 5 " 
SY 21 IO OVIY 


19 * 2150 $151 "T4 „ hos 

8—b TL, THEORY if AA 1 $173 $a! 
a— 6 14 I A 

- at hato.heii ll 
ea—ab | , 

— ab + þ* ; 

a*——2ab-+ 8, the 2d power. 9 
4 —3 2 


— rc 7 
_—_ * 


ö — MO" = 4 
— 4 A - 


740 241 a3 OE 


— 
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24 

—4 * T＋ 243 — 33 
2 — 3 346 — 33, the 3d power. 


1 a 6 ＋ 34 b* — 435 


— 433 ·˙ 3 — 34251 4+ 


— OH” 00” 


a* — 44 bj 6ba*b*— 4 a6* , the 4th power. 


4 —6 


a) — 44% T 621—— 4a* T 4+ 
— a*þ 40 b* — 643 -4ab*— 85 


4 —5 a* b +- 10 a3 88 10 4a * 53 ＋ 54 — , the zth Powers 
a — 6 LA 


4 — 3453 + 10 % — 10 45 b3 ＋ 50* þ+ — 433 
— 45 þ + 5 a*hb* — 1043 33⁰＋ 1044 — 5a 3 35 


45 — 6a3 b+ 15 4 b* — 2043 b* ＋ 15, 4 b+ — 6435 36, 
the 6th power. 

There is a theorem, given by Sir Iſaac Newton, whereby any 
power of a binomial, @ ＋E 6, or reſidual a — b, may be expreſſed in 
ſimple terms, without the trouble of thoſe tedious multiplications 
required in the preceding operations; which is thus : 


Let n denote any number at pleaſure; then the nth power of 
4 3 will be 4 +na""*þ +- ——. 432 4 - — — 
ft * fin] * Hmm * —3 : 
„„ | 
a pm — —. a 555 „ Ke. And the nuch 
power of a —b will be expreſſed in che ſame manner, only the 
ſigns of the ſecond, fourth, fixth, &c. terms, where the odd powers 
of 6 are involved, muſt be negative. 
| J 5; o& Mo 
Let it be required to raiſe a U to the ſixth power? 
Here n, the index of the propoſed power being b, the firſt term, 
a", of che general expreſſion is equal to as; the ſecond na 6 — 
6b; the third ——=.o"*—15 a+? ; the fourth —— 
a — 2085 ; the fifth .... 154; 
the ſixth _ a — —— ab 6s; the ſeventh 
e. the eighth 
3 . 3 — 4 . 5 * 6 
db nod „ ines Sbediesc 4. Ano. bd... — ERR 47, Kc. = 


12 2 . 3 - 4 . 5 . 4 1 
nothing. Therefore the 6th power of « + þ = +- 6473 + 1548 
- 20 a3 b3 ＋ 15, 4* b4 644 4-45, the fame as before deter- 
mined by multiplication. | | 


From 


From the preceding operations it may be obſerved, that the terms 
of the powers are made up of certain letters multiplied -auto the 
unciæ, or coefficients, and theſe coefficients increaſe, till the indices 
of the two letters a and 6 become equal, or change values, and then 
return or decreaſe again, according to tlie fame order. 


Likewiſe, that the products may be found by making two geome- 
trical progreſſions, the one beginning at the deſired power of the 
firſt part of the root, and ending at an unite; and the other be- 
ginning at an unite, and ending at the power of the, other part of 
the root: to find the bth power of a 6b, write the powers, 

a* i a5 „ „„ oa* nx 
Thus ; 1 & 32 32 4% ys ys 

Then as -- a5 AE a3 43 a? b* --ab5 +85, will be 
the terms in the bth power of a ＋ b, by multiplying the powers 
above by thoſe below; and to find their unciz or coefficients, that 
of the firſt term is always an unit, and that of the ſecond is the 
exponent of the firſt; and of the third is the exponent of @ in 
the ſecond term, multiplied by the affixed nnciz, and divided by 
2 = 15; and of the third is the exponent of @ in the third term, 
multiplied by the prefixed unciz 15, and divided by 3, and ſo of 
the fourth, &c, 


r 


Let it be required to complete all the terms of the aforeſaid ſeveral 
powers, viz. 4 + a5 þ + a* -A a? b* abs + b*, 

1. The index of a4“, the hrſt term, will be the uncie of the 
ſecond term, Thus a ＋ 6 a* b. | 

2. Then half the ſecond term's index into its unciz, viz. 


6X5 


— — 15, will be the third term's unciz. 


— - 


2 
Thus a® + 645 3 ＋ 15, a*8* will be the three firſt terms. 
Third, ayain DS 20, the unciz of the fourth term. 


- 
Then it will be 46 + 645 3 + 15 a* þ* + 20 a3 33. 
Fourth, and — = 15, the unciz of the fifth term. 


4 
Then 4 ＋ 645 ＋ 15 a*4* + 204% 43 ＋ 15 a* b%, &e. until 
all the terms are compleated with their reſpective unciz's, and 
then they will ſtand thus: 


46 ＋ 64 b-þ154*4* ＋ 204383 ＋ 15, 02 b* +6485 4-85, 


If the work of the preceding examples be well. underſtood, it 
will be found very eaſy to raiſe any power from a binomial or re- 
ſidual root, to what height you pleaſe, without the trouble of 2 
continued involution, or without the help of a table of powers, 


as propoſed by ſeveral authors, 


Z 2 2 EXAMPLE. 


CR IS — — 2 
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ann 


Let it be required to raiſe à 6 to its cube or third power, 
both in numbers and ſpecies, where a = 10, and 6 2 


ab - — - — lor 
a --b — — Eri TOY 


a ab — — — 100 4 20 12 


ab + b* = = = 20 + 4 12 
Lair - - = 100+ 4o+4 = 144 = fqua. 
a - 5 - - - — 10 + 2 | 
4 2 0* bb ab? - = 1000 ＋T 400 ＋ 40 144 


a* U＋ 2ab* ＋ U — 200 + 80-8 12 
4 + ga* b+ g ab? +63 = 1000 4 boo + 120+8= 1728 = cube. 
FOOT U T1 0 N. 


Evolution is the extraction of roots, and therefore oppoſite to 
involution, or raiſing of powers, and is performed by converſe ope- 
rations, viz. by the diviſion of the indices. 

To extrad the root of any ſimple quantity, conſider how many 
times the letter is repeated, or how high the power of it is; and 
if the given power have no numbers prefixed to it, and its index 
can be divided by the index of the root required, the quotient 
will be the index of the root ſought. 

Thus the ſquare root of as, by dividing the exponent by 2, is 
found to be a®, and the cube root of as is a*; alſo the biqua- 


dratic root of 4 Cs. will be @ Fl * ; likewiſe the cube root of 


x x EF will be xx JI. 


If the given powers have coefficients, then you muſt extract their 
reſpective roots, as in vulgar arithmetic, 

Thus the ſquare root of 81a“, is gas; and the ſquare root of 
1296 a* b5, is 96 a*b+; and ſo of others. 

If the quantity given be a fraction, its root will be extracted, 


by cxtracting the root of each particular factor. 
12 52 


b 
Thus the ſquare root of 5 0 - will be — and that of 
0 


c 
R1X aa NA x a}f will be 9 © Naa + xx} 


** a ——— — = : likewiſe, the 
10 X a— alf "EX amet :' 


ſquare root of a@—x2lz will be a« -- 32 3)5; its cube root 
ea--xx15; andits biquadratic root a 4 5 X |z; and fo of others, 

If we cannot extract the ſquare root of both the numeratorand 
denominator, the given quantity is a ſurd, and muſt have the ſigh 


of the root required prefixed to it. / 
Thus, ſuppoſe it was required to extract the ſquare root of 


xx -gzn —nn; - will be V xx-þ 2x1 — un, 


the ſquare rot requi rad. 


8 In 
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In the above example there are three quantities, and two dif- 
ferent letters, æ anden; two of theſe three quantities, viz. x x and 
u u, are pure powers of x and n; but both theſe powers have not 
the ſign , for it is — un, therefore, I conclude, that the given 
quantity is a ſurd quantity, whoſe ſquare root cannot be extracted 
any otherwife than by prehxing the ſign / to it as above, which 
expreſſes the ſquare root. | 


Evolution of compound quantities is performed by the following 

RULE. Place the ſeveral terms, whereof the given quantity is 
compoſed, in order, according to the dimenſions of ſome letter 
therein, as ſhall be judged moſt proper ; then let the root of the 
firſt term be found, and placed in the quotient, which term being 
ſubtracted, let the firſt term of the remainder be brought down, aud 
divided by twice the firſt term of the quoticnt, or by three times 
its ſquare, or four times its cube, &c. according as the root to be 
extracted is a ſquare, cubic, or biquadratic one, &c. and let the 
quantity thence ariſing be alſo wrote down in the quotient, and 
the whole raiſed to the ſecond, third, or fourth, &c. power, ac- 
cording to the aforeſaid caſes, reſpectively, and ſubtracted from the 
given quantity, and if any thing remains, let the operation be re- 
peated, by always dividing the firſt term of the remainder by the ſame 
diviſor, found as above. 


EXAMPLES. 
It is required to extract the ſquare root of x* ＋ 2 xy + y* ? 
Thus, x* 2 xy + y* (x +, the root required. 
2x) 2x) 
x* + XY, ſecond power of x . 


* 
The ſquare root of compound quantities may be extracted ac- 
cording to the common method of extracting the ſquare root in 
numbers.—See the laſt example. 


Thus, «* + 2x3 3? (x +, root as before 
x ® — 


ex) 2x3 +5 
2 xy Tj 


* * 
It is required to extract the ſquare root of 4. — 2a? x ＋ 34 x* 
— 24 x7 + 41 
a* — 2 3a — 24 K N (4 — ax + a*, root. 
24*) — 2a3 x 
a“ — 243 x-Þa* x?, ſecond power of a* — ax. 


2a*) 2 a*x *, firſt term of the remainder. 
a“ — 24K 4-3a*x* — 2a x3 A, ſquare of a? —ax+ x?, 


— ms 


i * * 
222 2 Or 


aq 


me, 
— — — —  -—— — — i ” - =_ 
— = ——_— . — 


. _—  —_— 
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Or thus, as in common arithmetic. 
a* — 2 x-3a*x*—20x3 4-x*(a —ax , root 


a, (as before. 


241 — 424) — 22 
— 2 x qa? x? 
bat — 2 d Tat) 2% 4 2035 + x 
25121 IF 4 | . zar x* + 9 4x3 + x+ 
E 8 
It is required to extract the ſquare root of a* ＋ 44 x ＋ 6 a? * 
Tur 
4 + 4a ＋ 6a? 4A , (a* -a Ta“, root, 


ga*) 44 K* 


a + 4-407 x ＋ 44? x* 


— 


2 a* 2 a* x 
a* ＋4 a3 6 24 4 a x3 ＋ x 
* * * 


Or thus, as in common arithmetic, 


n e och + * (a ＋ , 


(root as before, 


„ 443 x +b a* x* 
4 4 a 
2 4a ＋ 44 r - 2 a* 2 Þ46x) 42+ 
| i 24% * + 4a x3 + x+ 
SS 
It is required to extract the cube root of a3 —ba® x 12a x* —8 x?, 
a3 —ba*x-120x*— 8x3 (a—2 x, root, 


ga* — 64 x 
a3 —ba%xFi2az* — 8 x? 
* * * 


To prove the above example. 


4 — 2x, ſuppoſed root. 
4 — 2 


4 — 2 4 K 
—2axÞ 4x? 


„ — 


— 44 ＋ 4 **, ſquare, or ſecond power. 
4 — 2 x 


- 


a3 — 4a x+4 ax* 8 
— 24 * x+-8Yax* — 8 x3 
Proof a3 — ba? x5 12ax*—8 x3, Product. 


Same as the given quautity, which proves the cube root to be as above. 


Required 
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Required to extract the biquadratic root of 
16 * — 96 z-- 216x*5* — 216 x53 81% (22 — 35. 
32 K) 96K 9 
16 * — 96 * y + 216 x* y® — 216 x y? -+ $1 y* 


5 = * "= 


And in the ſame manner the root may be determined in any 
other caſe, where it is poſſible to be done; but after all, if there 
is a remainder, the root is to be expreſſed in the manner of a ſurd. 


FRA © oF OO A 


The reduction of fractional quantities is of uſe in changing an 
expreſſion to the moſt ſimple form it is capable of, | 


To change different fractions into one denomination, retaining the ſame value. 


RULE. Multiply all the denominators into each other for a new 
denominator, and each numerator into all the denominators except 
its own, for a new numerator, 


SS AS EST LL... 
&<-$. 0 
Reduce 7 and I to a common denominator. 


aXcXd—acd 
Thus $bX6X d —bb4d þ Numerators, 
c XX bee 


And b Xe X d=bcd common denominator. Therefore — 2 = 


acd bbd bee ; x 
becomes Fc Fei fei the fractions required; and fo of others. 


When the denominators have a common diviſor, inſtead of mul- 
tiplying the terms of each fradion by the denominator of the other, 
you ous multiply by that part which ariſes by dividing by the com- 


mon diviſor. 
þ* a 5 
E. 2. Reduce — and — to a common denominator. 


Thus bbXc=—bbe 
And abXa—an ; Numerators, 


Alſo a XcXd—acd common denominator. 
52 ab bbc aab a : 
So r become m_ the fractions required. 


To reduce fraflional quantities into ſlieir loweſt terms. 


RULE. Divide both the numerator and denominator by the 
greateſt common diviſor, 
SD 3 . 9 2abc IP 
Thus, F. by dividing by 6, is , and gg, by dividing by 


2c bac 
«b, is T1 alſo, "on wy = 4-1-4, 


In 


7 
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In ſuch ſingle fractions as theſe, the common diviſors (if there be 
any) are eafily diſcovered, but the compound diviſors, whereby a frac- 
tion can be reduced to lower terms, are not ſo eaſily diſcovered, for 
which reaſon I have laid down the following 
RULE. Divide the numerator by the denominator until nothing 
remains, when that can be done; or find their common meaſure by 
dividing the denominator by the numerator, and the numerator by 
the remainder, and fo on, as in vulgar fractions. 
eee es, 


47 — a7 d 


Reduce n its loweſt terms. 
aa | x We # : 
Thus cd —&4* )a*c —a?d( 1 the fraction required, 
2 5 a* c —- 4 d 9.52 
* * 
=T a3 — 4 5 * 


Let it be required to reduce 22 n= EL to its loweſt terms, 
a> Tia) 2 — “(EE 
a3 - 2 a b ab? 


Remainder — 24 — 249 ＋C24564(. 
5 a* ＋ ab 2b 2a 
"#3 mn 


a b + * 


* * 
Hence it appears, that — 24 56— 2 46* is the common meaſure, 
by which a — 2 @þ* being divided, , 


a I 
„ TR read A 


— a2 bh —453* 
— 4 * 5—4 1 


— — 


fo = = + pus | r 
Then 77 7 * 1 the new numerator, and T 


I r —b 4 8 . | |; 
EST. the new denominator.- 
Let both be multiplied with 2 5 a, and we ſhall have 


— 4 ＋ ab numerator, 
— — —- 


— 4 — denominator. Or change the ſigns of all the quantities, 
a* —ab 


a — 5 6 , 
it will be 2 the new fraction required, that is, l —= 
aint gls nt boRonk as | | 


IT! C4 


Beſides 


Beſides theſe, there are other ſorts of reductions, which ſome 
authors have treated of under the head of fractions; but as they 
are of little yſe in the ſolution of problems, I ſhall paſs them by, 
and proceed to addition. 


ADDITION and SUBTRACTION. 


RULE. Add or ſubtract their numerators as occaſion requires, 
and to their ſum or differcnce Wanke the common denaminaor, 
as in vulgar fractions, 


EXAMPLES in ADDITION. 


Add - to — firſt reduce them to a common denominator, and 
3 db 
they will be n = << the ſum required, 
11 7 += — into one ſum. Firſt, theſe reduced to 2 


ade bee ddb 
common denominator wall be Jr + 777 pa + 77 = 


d b ddb 
make. Wh Ore — the ſum required. 
bde 


EXAMPLES in SUBTRACTION. 


bb | bb 4-4ax* 5 
. ha ==. Thus, n= 3 the dif- 


From 


ference. ofa 
Th 4, I and , th 55 2 
From — — take 7 us reduce — a — „then F = 


the diſſerence quired 


b* ＋4* bh Vis 3 * * 
,, ah ene Be es 


_ 


From 


235 448 1 
r 


— q 
hn , the difference, 


MULTIPLICATION.- 


Firſt, prepare the quantities as directed in vulgar fractions, then 
multiply the numerators together for a new numerator; and the 
denominators together, for a new denominator. | 

EXAMPLES, 


* 


c 19077 7 
65 ＋ 355 — 75 be +8ecc + 4bc — 100 


e ad . »} - C 
kt « 4 - 4 ” 4&5 l * 5 
* - 
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EXAMPLES. 


N [-4 0 4 C "ac 
Multiply 7 7. Thus 7 > — Ta. the produd, 
5 X 55 thy = product. 
Likewiſe —=- L 24. 


"Fre produ, 


S 2.31%» 10 x 
One fraction is divided by auother, by multiplying the denomi- 
nator of the diviſor into the numerator of the dividend, for a new 
numerator ; and the numerator of the diviſor into the denominator 


i of the Sin for a new denominator. 


EXAMPLES. 


328 K | a4 pon | 
Divide g by 4. Thus = = by = >, the quotient, 
RES 5 t'qd | | 
I 22 2 — . the quotient. 
2 4 . E 
a b5 5 
© Hl, 3« 235 ab* x 


| - In caſes like the laſt, where the two numerators, or the deno- 
- minators, have factors common to both, the concluſion will become 
more neat by firſt caſting off ſuch common factors. 


Thus, caſting away 66 out of the two — and x out of 
AA mn. — have = to be divided 51 2 whereof Al 


: 


quotient PE and @ of others. 


TO divide) any quantity by a compound diviſor, let che divifion 
be made the common way continually, till it appear the terms in 
the quotient will come out infinitely, remembering the rules of 
changing theTigns when multiplying, ſubtracting, or dividing, 
Let it be required to divide $ by a + c? 
bc 44. — c 
2 / (== —_— — * "IF — 3 &c. Jiknitely, 
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6 £2 
— — 4 =f 
3% -- 
. þ c* bc3- P 
— — 
a7 as, 


þ c3 | 


— — . | &e. :nfatidy. 


In this 3 b divided 6 a, the quotient is 7 the. 3 


de 


b | | 
of — into > ec is Dre r = 34 2 which being uk from 


be be 
the dividend 6, leaves — =: again, if — ＋½ be divided by 4, the 
be 


. be 
quotient will be = —, then the product of ei into 2 is 
, abc bee > be. 4 hed 
— —— 2 — 2 _ | 2 5 — being * from the 
3 


po bo 
dividend — —, ieren k- IT Thus it it appears how the divifon 


= - 9s TR — 
* 


S U Rn & *S. 

Surds are * ben as cannot be exactly expreſſed f in figures, 
"and as they ariſe in the ſolution of a ap queſtions, I ſhall ex- 
plain to the young, algebraiſt fo ee” Wierd only as is neceflary 
to the preſent deſign. 

ADDITION of SURD” "oUINTITIES. 

CASE. 1. When the quantities under the radial guns are alike, 
add the rational quantitics,. or thoſe which are without the radical 
ſigns together, by the rules of addition, and to this 5 Join the ſurd 
quantities, and this will be the ſum required. 
If there be no ratidnal- quantities without che yradlical Gyn, then 
unity, or 1, is always ſuppoſed to be the TRI 

EXAMPLE $9392 wv. 93 


is to be Ane 


To ' vb” 2 Vey ROY — 7 
Sum 2 v as . JV x7 | pl Foes 


In example 1, there being no rational quantities, therefore unity 
or 1 is the rational quantity to each, Now 1 added to 1 makes 
2, to which joining the ſurd Va þ, we have 2 V &.b, the ſum re- 


quired, 


To —1;mVic—zy 16 VUA 
Add n V2 — 1246 V $p-+ x 
Sum — 8m 542-25 4A NI E= 


4A CASE 9. 
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LL A-J1IAH-4 14.47 M 
CASE 2. When the letters under the radical ſigns are different, 
place them down one after the other,, with the ſame ſigus they have 


in the queſtion, | 
E X AM P, L Z S. 


.v To. 4/a a Vbx +95 PI 
Add 1 + 7 "THY 
| Sum /a 4 NAC Z＋ a Vs 


To — 575 VV — 
02 BT 1) V EA 


— 


— 


Sum — 39 V3z <p): ＋ 7y Vim a 


SUBTRACTION., 4 
CASE 1. When the letters under the radical ſigns are alike, 


ſubtract the rational quantities from the rational quantities, and to 
the difference join the ſurd quantities, which, will be the remainder 


required. | 
a wo + $:- Yar. Yap hep ft ty kf 2 
From 5 Va d 6 n „n 149 Vit: 
Take 3 y ad 1198 Vn 211 37 Va- — 
; = ae JETS: mary ea" +1 
Remains 2 y/ad _,,, 3" V"* iy VAN 
Fro 123 Vd—n —5 a Es 
Subtract — gy AI- 34 V; y 
| ef wp \ 12333 1357 | — SA UV ö N 


"0 — . — - 


The truth of theſe operations are proved as in ſubtraction of 
common numbers. | 


CASE 2. When the letters under the radical ſigns are different, 
ſet them down gie after the other, but care muſt be taken to change 
the ſigus of thoſe quantities that are to be ſubtracted. 


5 bento} coins! oe R NM 1 1 5. 
From 24 yen 


1 57 
Subtrac 5 r v 2 I W# 
Remains 2 % n Viv © gy vahtgvs. 


Subtract 7 VE * 


* 
) * 


{13} Remains 18 94a: — 7 Of WT C 


Thel operations are proved in the ſame manner 40 in the laſt 
caſę, by adding, the remainder to che quantity that was fubtraQed. 
7 * K MULTIPLI- 
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oa... aM0 LOI LSCATEOM 3 

CASE r. When there are ho rational quantities joined to the 
fird, multiply "the ſurd quantities“ togetlier, and to their product 
prefix the radical figns, 198 þ 507 0: 


E X A INM LIE S. 


Multiply va Vx) Vab VI 
By N. V 4 V x Vn 


1 


© 
— — — — 


Produſt Va. Vzyd VaxExb Vazn—ayn 


CASE 2. If rational quantities be joined to the ſurds, then 
multiply the rational into the rational, and the ſurd into the ſurd, 
aud join the produQs together. 

Er & A M-PJL.E 3 


Multiply 4 y/ x g8ay/3x n VA) Vi + b 
By b yy 36727 4 a yz 


Product abvyxy 24abV6axy 14 VJ V= 
i 


CASE 1. When there are no rational quautities joined with 
the ſurd quantities, reject all thoſe quantities in the dividend and 
diviſor that, are alike, and ſet down the remainder, to which pre- 
hx the radical ſigns, and this will be the quotient ſought. 


EX NI LI 


Divide yabx Id V 
„ 6 RY ts oe 1," 27, 9 
Quotient ya b * WW © x vV a- 


In example 1, becauſe x is in both divittend and diviſor, reject 
it, and put down @ 6 with the ſign y before ity and ya 6 is the 


quotient required; and fo of others, * 9nd gh . 
Divide Vin--ba | VT 

| 0 ... + 
Quotient Vn a io 2d E 


CASE 2. When there are rational quantities joined with the 
ſurds, divide the rational quantities by the rational quantities, and 
to their quotient join the quotient of the ſurds found by the laſt 


calc, 3 | 
| | X 
Divide ayymn Gayayn bxyanp ganVdy+du 


By a ym a yay , ' x yan 24 yd 
Quotient y y/u byn gh byÞ 2nVy+su 


The truth of theſe operations are proved by multiplying the 
quotient by the diviſor, for if that produces the dividend, the 
work is truc, otherwiſe it is erronegus. * 


{XN x ee GO UAFTIONS. 


9 4 0 1 
% : = +. . W 17 


— — — 
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E AU A Tv ONS; 
An eguation is, when twy equal. quantities, Gigrravy expreſſed. 
are compared together by — the ſign = placed between them. 
Thus 6 — 2 4 is an equation expreſling the equality of the 
eee aer 6 — 2 and 4: and at is an equation, ſhewing 
that the quantity repreſented by æ& is equal to the ſum of the two 


- quantities repreſented by a and 6. 


Equations are the means wheiby we come at ſuch concluſions 
as antwer the conditions of a problem, Whercin, from the quantities 
given, the unknown oucs are determined, and this, is called the 
reduction of equations, 3 


REDUCTION of SINGLE EQUATIONS. 


Single equations are ſuch as contain only one unknown quantity. 
which muſt be ſo ordered by addition, ſubtraction, multiplication, 
diviſion, &c. of equal quantities, that a juſt equality between the two 
parts thereof may be Kill preſerved, and that there may reſult, at laſt, 
an'eqnition wherein the unknown quantity ſtands alone on one fide, 
and ali the known ones on the other; the beſt manner of doing which 
will be obtained by the following rules, | 


RULE 1. Any term of an equation may be tranſpoſed to the 
contrary ſide, if its the be changed. 

EXAMPLE 1. Thus, #8 = 18, chen will += 18 — 8 
= lo. | 

In chis equation-.x + $ == ?E,- which by tranſpoſition becomes 
x = 18 — 8= 10, by only ſubtracting the number 8 from both ſides. 

E. 2. If x ＋ 19 = 107, what is the value of x? 

Zy tranſpoſition the above equation is changed into this, x = 107 
— 19, therefore 107 — 19 = 88 the value of x. 

E 3. Given x — 107 = 19, required the value of x ? 

By rxantpolition of — 107 to the other fide of the equation, and 
changing the:fgn,} the equation ſtands thus, x = 19 ＋ 107, there» 
fore ly ＋ 10% 126, pr value of æ. | 

E. 4. If 20 - 32 —8 = 60 — 7 x, what is the value of x ? | 

By tranſpoſig 7 u, we ſhall have — 3 x +7 x = bo— 20 +8, 


or 4x = 48, therefore x = 5 = 12 the value of x. 


For 20 - 12 4 3 — 8= 60 — 12 X 7 = — 24, proof. 

RULE 2. If there is any quantity by which all the terms of the 
e juation are multiplied, let them all be divided by that quantity; 
but, if all of them be divided by any quantity, let the common diviſor 
be caſt away. | 

E. 1. Suppoſe 227 a 6, then by the rule x = 5; allo 10x = 


b 


x 
bo, reduced x 6 and by the latter part of the rule = is re- 


duged to æ ==b. ons 


| 4x 
E. 2, Required the value of x, when 36 — 7 28. 
SN 2 1 By 
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By multiplying botH ſides by g, We have 324 > 4x=72, there= 


bre #= 36 7 = 259, onſtijuently x = e 2 63. 
E. 3. Gu? — 20 x==16x--2 57 W . 


LY 


By viding, by 2x we have 33 — 108 g, and by cranoſtion 


.- hte 
3282 8 + IO, that 1 19982 18, therefore 8928 —= gankwer. 


RULE 3. If chere are reduceable fractions, let the whole equation 
be multiphed by the product of all their denominators, or, Which is 
the ſame, let the numerator of every term in the equation be multi- 
plied by all the. denominators, except its own, ſuppoſing, ſuch terms 
if any Ao be) that ſtand without a denominator, to have an unit 


ſubſcribed. 
E. 1, 1 x 8 = + = = 10, what is x equal to ? 


By multiplying the equation by 8, the product of the two denomis. 
nators 2 and 4, we haye S A » 4-2 x == 80,- or 14 b. 


30 
therefore x 325 5.728. 


E. 2. Let = + — X 7, required the value of x? 
F t 


5 
r Lr $8x * 
This reduced will become a = <= — 7. conſequently 
15 15 (1? BY 
105 


8x=15 x— 105, whence 7 x 103, therefore x =, 2 15 


— 


the anſwer. 


RULE 4. If in your equation there is an”irreduceable ſurd. 
wherein the unknown quantity enters, let all the other terms be tranſ- 
poſed to the contrary fide (by rule 1) and then, if both ſides be in- 
voived to the power denominated by the furd, an equation will ariſe 
ſree-from radical quantities, unleſs there happens ta be more ſurds 
than one, in which caſe the operation is to be repeated. 

Thus, VX 6= 10, by tranſpoſition becomes V = 10 - 6 
4, which, by ſquaring both ſides, gives x = 16. . 


So likewiſe Vaa xs A becomes Nr TR 
which, ſquared, gives aa NT CCT ACX xx, or 44 — Cc = 
2c x, per rule 1. 


L. 1. If V 12 = 17, whatis x? 


3 3 
: 4 
By*tranſpoſition becomes ＋ 217 — en 5, and / 5 r 5 


& 32 13; then by involving 15 to the power denominated 8 the 
22 
ſurd, we have 5x = 223, therefore 4 5 43. 


E. 2. What 
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E. 2. What is che value of * when 12 1 Vr | 
By ſquaring both ſides, we have 12 + x =,4 + 4 Vie x, and by 
tranſpolition 4 V x = 8, conſequently x = 4. | 
E. 3. Suppole V4 * ＋ 16 = 12, query the value of x ? 
By ſquariug both tides we have 4 x + 16 = 144, and by tranſ- 
: 128 
,Pobtion 4 #\=244 — 16 = 188, therefore x r 32. 
E. 4. If Vx 6= 10, what is the value of ix? ' 
By tranſpolition becomes Vx = 10 — 6 = 4, and by ſquaring 
both ſides we have x = 16. | 
E. 5. Suppoſe Va * —c d, what is the value of x? 
Then Va dc, and by ſquaring we have a x ＋ 65 
| da de ot þ* 4 
— 


3 
= d 2 de 4, whence x = - 


RULE 5. Having, by the preceding rules, cleared your equa- 
tions of frattional and radical quantities, and ſo ordered it by 
tranſpoſition, that all the terms wherein the known quantities are 
found may fland on the ſame fide thereof, let the whole be divided 
by the coethcicnts, or the ſum af the coeſſſcients of the higheſt 


ower of the faid unknown quantity. f 


E. 1. If 12 x = 48, what is x equal to? | | 

By dividing the whole by the coclliclent of x, we have x = 
48 
24 


E. 2. Suppoſe 5 x = 79, what is x equal to? 
I To diſengage x, you muſt/take away the 5, and place it under the 
79 | 
79. thus = == 25.8, 


E. 3. What is the value of x, when 5 x —16 = gx 12 ? 
By tranſpoſition becomes /5, x— 3 * 42 ＋ 16, whence X = 
2 
—= 14 


*y To, reduce two of more equations to a ſingle one. 


RULE. Let the given quantities or equations be multiplied or 
divided by ſuch numbers or quantities, whether known or unknown, 
that the term which involves the higheſt power of the unknown quan- 
tity to be exterminated, may be the fame in each equation, and then, 
by adding or ſubtracting the equations, as occaſion {hall require, that 

term ſhall vaniſh, and a new equation emerge, wherein the number 

of dimenſions (if not the number of unknoun quantities) will be 

diminiſhed. N A b- | 17 
Sich 87 = 

6 E. 1. Pier { ; 

Hexe, by mulliplying the firſt equation by 4, and the ſecond by 3, 

in order that the coefficients of £ may he the ſame in both, we have 

| e x +32 y = 424 | 


og 3 F = 35 


Query the value of æ and | 


By 
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By ſubtrading the latter from the former, we have 379 299: 


1 y EEE = 7. And ſo by the brſt equation x — — 15 L 


40 [i [= 01 QUE K. 


2 es — T0, 


. Given IF" 4 3188 Query the value of x and y 20 7, 
Here, by multiplying the firſt equation by 2, and the ſecond by 5, 
in order that the cocthcients of x may be the ſame in both, there ariles 
| 10 * — 6 y = 180 
| 10 x + 25 y == $00 p 
By ſubtraQting the former from the latter, we have 315 = 620 ; 


kence y = 2 = 20. And ſo by the firſt equation x = 90732 3-32 
do -j- 60 
_ TIT? =. 30. 


p | E * 


E. 3. Given Query x and 5. | 


x bi | 
= 149 2 10 
ig 2 

s. 
Here the equations cleared of fractions will be 

gx ＋ 25 96 
x — 55 = 90 | 922 

Now if, from the triple of the former, the- latter be ſubtracted, 
we have 65 + 55 = 288 — 90, that is, 115 = 198; hence = 


4 


. b — 22 96 —36 
11 — 18 5 and F = 3 „ =. 
x - 3 2 13 


E. 4. Let? x + 2 14 f Query x, 5. and 2. 
„22 15 - | 
Here, by ſubtracting the firſt equation from the ſecond, in order to 
exterminate x, we have — y = 1, to which the third equation being 
added, y will likewiſe be exterminated; there coming ont 2 z= 16, 
or 8; whencey =z—1= 7, and x = 13 —y;= 6: 


| x = 100 = 3+ bt , 
E. 3. Given 94 100 = 2 ＋ 22 f Query x, 9, and s. 
2 ＋ 100 3 * 39 
To the double of the firſt, let the fecond equation be added, ſo ſhall 
the x's, on the- contrary ſides, deſtroy each other, and we ſhall have 
300 +) = 23-542, or y -j-4 51== $00. 
Moreover, to the triple of the firſt let the third equation be added, 
whence will be had z -|- 400 = 6 y-- 3:2, or 22 ＋ by = 400. 
Now if, from the double of this laſt equation (viz. 42 + 12 y = 
Soo) the former (viz. y ＋ 4: == 300) be ſubtracted, there will come 
| „ 800 300 
out 113 = 500 ; therefore = e = 45 ie aud = 7"=15 


— 


* 
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1 
= 


— „ of N St 3 I 

1 1141 =o; r* and en Bo 109 = 
WI OY I 22 IKE .2< 

— 100 9 =. fag ="bhi — nix - 

A collection of queſlions froduciag ſimple equations. 

When a queſtion is propoſed to be folved algebraically, its true de- 
ſign and ſignification ought to be perfectly underſtood, fo that it may 
be abſtracted from all ambiguous and unneceflary- phraſes, and tlie 
conditions thereof exhibited im the cleareſt light poſſible, this being 
dane, and-the ſeveral quantities therein concerned being denoted by 

roper {igns, let the true ſenſe and meaning of the queſtion be traui- 
Pate from the Engliſh into algebra, and the conditions thus expreſſed 
in algebraic terms will, if it be properly limited, give as many equa- 
tions as is neceſſary to its ſolution ; but theſe things wall be beſt un- 
derſtood by examples. 3 ; 

OUESTION 1. What two numbers are thoſe, whoſe diſſe- 
rence is 14, and ſum 485 pu 


* - — — ** the leſſer number. 
en the greater number will be. 1141 
Which by addition gives ex 14 = 48 per queſtion. 


Therefore by tranſpoſition 2 = 48 — 142 34 
And - I 
Conſequently = - '179+14= zi the greater number. 
For 4 gen a 
And - — . g1+17 = 48 proof. 
Q. 2. Four men, A, B, C, and D, built a ſhip, which coft 
£2141. whereof B paid twice as much as A, C paid as much as A and 
B, and D paid as much as C and By; what did cach pay; 
Seppelt K paid pound. 
„Then B paid 2 4 
x 4 NS. : 

And Df 5 


Whence the Whole fum paid is 11 = 52141. by queſtion, - 
_— = 2 > 2 * 9224 — 4741. A's 


Lo © > Dom 
Conequatly* dos a i 7 o Tak 
3 14261. C's n 


And - Pan 23 = 23701. D's 


-s Proof f. 5214 
2.3. A borrowed of B as much money as A had, and ſpent 6d. 


to treat him; after which, meeting with C, A borrowed of him twice 


as much money as he had left, and treated him with 12d! ; laſtly, A 
dorrowed' of D * three” times as much money as he had left, and4pent 


on hun 18d. after which he had god. left; what had he at firſt 
' © Snppefe he had x pente arfirſt rn 

hen He borrowed=pence of B, 
A after ſpending 6d. had 2x — 6 left. 
Then 


- , £= 17 the leſſer number. 
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Then he borrowed - 3 12 of . 


And atter ſpending 12d. had 6 — 30 left; 
Then he borrowed 184 — 90 of D, 
And after ſpending 18d. had 24 * — 138 left : 
But - 24# — 138 = 30 by the queſtion. 
Thetefore, .,.- 24x = 168 


8 , de anſwer, A 


Q. 4. A charitable lady, relievitg four poor perſons, eamon 
them 6s. Sd. to the ſecond ſhe gave twice, to the third 4 and — 
the fourth four times as much as to the firſt; what did ſue give > 


cach'? + | 


Suppoſe ſhe gave 4 pence ta the firſt, | . 
Then ſhe gave 2 x penee to the fecond, a 05 
OO rn en —— x to the third, | 


And 4 x to the fourth ; 
Aud ſhe gave in all 10 x ( = 6s. 8d.) = $0, by the queſtion. 
Therefore x = gd. che ſum the hrſt had. 
For 8d. + 16d. ＋ 24d. + 92d. =, 80d. the proof. 
Q. 5. In a luinp of mixed metal, weighing 2glb. there was 2th, 
of filver more than of gold, Alb. of copper more than of filver, and 
lb. of braſs more than of copper; how many pounds were there 


of each? | 
Suppoſe there were „ > Ub; of gold, 
Then there were =x 2 of ſilver, 
And — — 4 6 of copper; 
Alſo x 9 of : 


But their ſum is 4x-+ 17 = 29 per queſtion. 
Therefore by ſubtraction, 4 x = 29g — 17 =-12 3 
Conſequently x = = 36. of gold, the anſwer. 


For 3 +5 +9 + 12 = 290. Proof. 


2. 6. Being to buy a ſuit of clothes for each of my 6x children, 
I propoſe to lay out four times as much on the eldeſt as I do on the - 
youngeſt, and to beſtow twelve ſhillings a {uit lefs on each than on the 
uext elder ; what will each ſuit coſt ? | 
Suppoſe the youngeſt s ſuit coſt x ſhillings, 
Then the fecond's will colt - x + 12, 
the third's — 4 24. 


i the fourth's 4 +4 36, 
n the fith's — * 85 
And the eldeſt 3 — , ; 
Burr * FT bo = x 4 per queſtion, 
x = bo, | 19 


Conlequently x == 2 = 205. what the youngeſt” 3 ſuit coſt. 
For 20 + 12 +13 + 182 + 12:+þ 18 = So, and 3? = $0, Proof. 
4 B ABT”. anche . 2.7. The 


Ps. 
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2. 2. The paying of a ſquaro, at 28. a yard, coſt as much as1he 

bears ie at 55 2 yard tlie ide of that ſquare is ne; ? 3 

-  /Dett 4+ * ſule of the ſquare, | 1764 
Then 4 x = yardy of; incloſure, 1% 
Aud K yards ot pavement, 
Whencc 20 x = (4 π -e = price of NF wy 
And 92xx= (x x26,2.=) price of paving 5 
N dN 20. by the queſtion f 
Ka 4, 222 "IN 25 e by diviſion, the l 


For 10 K 4 X 5 = 100 X.2 = 200, Proof, 


Q. 8, A general diſpoſing his army into a ſquare battle, finds he 
Has 284 men more than a perfect ſquare, but ricreſin the fide by one 
man, he will want 25 men; 3 how many had he ? 

Let 1 8 — "x = fide of the firſt W 
Then —— x x ＋ 284 = army, 
And x ＋ 1 X xF1— 725 = armys 


| Hence * FA A 28475 oi 
Then 1 — E * 


——— 
— 


Conſequently he bad 0 154 * 154 + 6H = = 27 24000 men, 
_ the, anſwer, 25 v 


2. 9. A perſon being ke . o1d he —_ der d. that the 


procluct of I of the years he had lived, bang r by 3 of the 
lame, would be his age; what-was it ? 


Suppoſe his age was' x 724 


1 Then 3 Be 1m e yer queſtion, 
- wa 19 2 An NN 


0 8 CE 6104440 n 
lat 1s | — —=X, * Anne 4 
. O * 8 4* 8 1 l wA. | 
a f W 'multiplication yk rnd „ 14 
4 by divitonn „* = 32, his age. ” An 3659 


pe» 


Q.10. A man dying, left his wiſe big wich child, ordering by 
will, that if the child proved a danghrer, then his wife ſhould have 
I z and the child q of his eſtate, but if it was a fon, then he ſhould have 
z and the mother; 7 thereof ; now it happened that the mother was 
delivered of a ſon and daughter] ; how muſt the ellate en. Was 
63ool.) be divided among them ? 

Suppole the dauglmer s (have Was „4 5 

Then the mother's would Ws, - 22, bh 

And the ſonss E tow ng 3d nag. * 
1220 "the fo ee 080 0 e mother, s, 

| For chen he mother s io the daughter's, 12 003 3,” . 


eg edle 0300 x per queſtion, iT; 


5 


Ee M71 13 In TT 
2 12 90 = K*. the Aavghter's ware, 1 T7 
— 5 2 = 2. 11. 


P *F * 
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Q. £14 For perſons; A; B, C, b, ſpent twenty ſhillings in 
company togetlier, wheregot A propofet to pay 4, B , C4; und D 
part, but when the moncy came to be collected, they fount 1t was 
not ſufficient to anfwer the intended purpole; how ninch muſt each 
perſon contribute to make ,up-the Whole zeckoning, ſuppoſing their 
leveral ſhares to he ſtill to each other in the Proportion above ſpeci ed? 
Suppoſe A Was to pay x ſhillings: to 4 


Then - (J: 1 r x: pS# — the ſum B muſt Pays 


S the ſum. C muſt--pay, 


via 
Y X 
_ = the ſum D maſt” Pay 3 
1 But 117% „Are 1 — | — = 20 per queſtion. I 
4 Solis 
Or 20 «K 13 r T2 * ＋ oK = (20 X 20 =) 400, 
That is — nin 57 x = 400 273. 
| ogy Tg 
Therefore * = (= _ the ſum A pays; 
* £00 2 » © $4 


— 


4% „ 3 200 
B muſt f—— * — = ITE 7 
* IT a fa 
400 2 OX 3 240 
C. muſt [= — — — =] 12.3 
* r ee 
| 400 1 200 | 
D muſt pa (= XL} 77 5 
Po Lag 


For 754, ©5345 +44t+ 9 22 == 295. Proof. 
QUADRATIC EQUATIONS. 
A ſimple quadratic equation is that 'witich involves the ſquare of 
the unknown quantity only. * "VIP get; h 
An alfefedfquadratic equation is that which involves the ſquare of 
the unknown quanity, together with the product that arites by multi- 
plying it by ſome known quantity, | 
Ot theſe equations there are three farms, vi. 


vad blue 1. * aA 
van | 1, 8s 23 ar a3. 1:4 lo 4 blit 
' . * - L 1104 


To find the value of x in each of thieſe equations, obſerve” the fol- 
lowing rules: | # | 

1. Tranſpoſe all the terms that involve the unknown quantity to 
one ſide of the equation, and the known terms to the other ſide, and 
let them be ranged according to their dimenſions. | 

2. When the ſtare of the mknow quantity has any coefficient 
prefixed to it, let all the reſt of the terms be divided by that coeſlicient. 
3. Add the ſquare of half the evefficient'of the fecoud term to both 
ſides of the equation, and that fide which involves the unknown quan- 
tity will then pe a complete fare 


43 2 


4. Extract 
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4. Extyadi fron: batly fides of be equation, ang) the walus of che 


unknown quantity will be determined. — or — 


EXAMPLE I. Suppoſe x* AA 140. what ache! ax 5 of x ? 


Firſt, * +4 x +4 = 140 +4 = 144, by — the ſquare, 
Aber Ya nes +4 = elntion. 


2 * & 12— 2:= 10 


* 


E. 2. Suppoſe & _ x + 8 = go, what is "es of x? 
Firſt, x*— 6x = 8& — 8 = 72 by tranſpoſition, 
Then x — 6x ++ 9 S2 7 = 81 by completing the ſquare, 
And x — 3 = y/81 = 9 by erating the foot, 
Mg + $4754 ph ito? 
uppole 2 x* 8 what 108 ual to ? 
A "Fir, 3 3.1 70 + 20 = go by cranlpoſiion 


* Then æ* 27 4 2h = 45 by err by 2, 


H 
A 


n. * mew KE — 6 by exinAing the * 5160 pt 24d. 


And a + 4 = 49 completing the uare, - Cn of 

— 2 = 1/49 E by extracting qv rogt, | 

Conſequently x =7 — 2 =5.. 
E. 4. Buppoſeg & 78 6. query x 5. 
ere & - X ＋ 22 5 W thy 8 5p 0 x 
nd x * Ros ranſpoktzon, | * 
lo ** - +4 = 15 — 2 +.3 Jg by Jie the ſquare, 


= 1 e by 


T 


*, F== F 


. 5 N eee, 


. Firſt, æ Hr by diviſian. ib 5 ET * 


$01310GG1 £ 52 4403 I 


Then a ns 


bras 


* 


4 a® 40 — by complidink the ſquare, . 


V — „ evolution, 


D gien prodicing quadratic equations, 


D. 1. What two numbers are thoſe, whoſe nee! is 8, produa 240! ? 


Let x,= the leſſer number, 


1 Then will x 48 = the dieler — 
And x* + 8 x = 240 by the queſtiony- - — 
| /Whence x- + 8x 16 = 240+ 16 2 25 
Alſo x + 4 = V2z0= 16 _cxtrafting the root. | 
+ += 16 +4 = 12 the le * | 4, 


7 completing the abe. 


n- the greater. 22 =?” 


* IT is required to divide 100 into two ſuch þ parts, * if they 
be Gulplied together, the product ſhall be 2 10 LA "hs 
Let the greater part above 50 = x, 2 ae * 
Then will 50 F= the paper rt, wt 9.3 MM 
And 5o —. the leſſer, * #4 tvs 
«nil 1g: 6 *. 4 50 — or 2908 apts 2100 by the queſtion, 
Het 391 2d zal s flit 217 bfi Gi Whene 


itt 


ALGESR AF | $57 
+ Whence * . yoo, and = Vd er 40 by erutution.. 


. 50 — 4 = JO the greater part o 50 it * öasup * Ans 
And 30 — #2230 the lefler part * 304+, | AJTMAXYS 
or 70 $0430 $2100 Þrogh == þ + 01 —= 4 + * þ + „ oth 


a — — 1 


2. 3- What number is that, helfe third part added to 2 


part will be 217 | a 
mann, n ä 6 


Then So HS by eee 1 — „ n 
. — —2 gh conſequently x = 36the number required, 
„0 — 2 12 ＋9 = 21 proof. 


A. 
. 1 14 i . 

0. 4. Solda N of cloth for 24]. and * as much per, cent. as 

the cloth coft me; what was the price of the cloth ? 


J "0 4 

Let x = pounds the eloth'colt, © . _—_ 
Then Tf — 22 the whole gain, % ; N 3 I» 
But 100: &: x: 24 x per queſtion, | Lo al 


Or x* = 100 X 24 —# = 2409 — 106 x, | vi 66 Ba hand 
That is, K N 


Whence x* + 100 x + 2500 = 2490 + 2 = = = 4900 by compler- 
ing the ſquare, Ka 
And x + 50 = V4 49% = Jo by. evolution. 3 


Conſequently x = 70 — 50 = 20 the price of che dach. 


2. 5. The Fon all of the, means {a} and the difference of che 
extremes (b) of four numbers in continued, geometrical Proportion 


being 13 givers to find the 2 nder 
e ſum of the means be x, . © *D 3 _ 
Then the greater of them whe ==,- fun 4 $f? 


| — @ 8 
And the leſſer —. whence by. the a V eee it 


; » Þþ 

will be TE? : — . — N che leſſer Nee 

0 0 8 B lot 7 o : eV on 1 © om 
8 * Ns a x tum 191291 50 PBS. - 
_— : . — 4. : £22 the greater Wray erf re 


by che queſtion we ha 2 l * eue, 
. 1 V 


Tra) er that is, 6 «+2 


4 — RS 

a 26X x — #*, whence & = * eee 
Fal I; 16 FT e ö 

2922 | 4 


f — 575 „ür 


— .. 
— 1 * 


b—3a F 
MISCELLANEOUS, QUESTEONS. 


Suppoſe 2 hole perforated throngh.,the carth, in à right li 
 pheppndical ar to its ate, in latitude 519, and ILY She fall 


into 
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into it, fo as to go on in its deſcent without interruption ; where 
would it ſtop, and how many Engliſh miles would it run through, 
ſuppoſing it not to go bey ond the place of its final reſt“, and luppol- 
zug the earth to be an oblate (pheroid, whole diameter at the equator 


15 7 ande length of uy Fes 794 Loglifne miles 2 
1. 74. 12 7946 4m — 1. line, Ia 1 ihe coſuk of 


310 the given latitude, radius = 1, then will V 7m? += c* n*\ —— 
e c 12 * — 4252 
e Ve m en | 
nml* — I 
8 where it reſts at the diſtance — = = — 16,4 miles from 
VE N 1 * 


ehe center of the earth. Q. E. I. 12800 


2. From the Old Croſs in Birmingham, two men they ſet out, 
Reſolving to travel the whole world about; ; 
The one, he went eaſterly ſteering his way, 
| The other went north, as ſome people do lay 3 ; 
Te frlt travell'd 5 2% mites every davy 
The other 1147, but vow, 1 pray, 


= = 3970, 88 miles, the ſpace run through by the 


p 
111 9 


How many times round the world muſt they go, 
n Aud how many miles Þ will cach travct alſa, | 
Aud how many days muſt they be 10. ahtain, e 
To meet at the Crots aforeſaid again: inn 
Put 2114 = a, 11 4 b, r for the circumference 6f'the'eareh * 
= 21600 miles, x and y (which muſt be whole numbers) for the re- 
pective number of times that each man mult travel round the earth 
fore they meet at the ſame point, from which they ſet out; then, r & 
— the miles travelled by 7” 225 man, 7y = : thoſe. travelled by the 
r 
end 4a. 8 75 or . * n common time ol bothi their by 
vm i I: 
ry ry x 


is, * TV. 2 . that is, ei in numbers 
6512184 2. 2977705 2 7. conſequently y: x 5: 10233432: 63 5312154 
e 151 Ae Iowel terms, whoſe numerator ewt the 


nümber ot titnes traded routthe earth by the firſt man, and the 
eidinintor thbſe of the ſecond man, 


oy "A ball, ſteuding by, "the | force of. x from the top of a 
tower, was Rat to 13 ll elf z the ,way 75 W e d time 3 


required the tower” s height, and the whale, time, of del cem? 


I 455 the whole time of defcent, + Wil. i =. the thne of 
| dekent 83 the finſt half of the ters height, and therelote (che 
ſpaces deſexibed being always as the ſquares of the times] we have 5 
-:: 2: 1, hence t! — 2 1461, fromivihich (== 2 2 
V8 = = 3» 416. 3 12 52 $ 3 = N ey bo Fr 
2 1 2 121K 1 173; 2 f 1 18 072 


» Sat afogle thinkla bake eee * d of. Seeg beyumd 
4 center, and returning again, continue far e. time moving backward ang farwardy 
ie the iwinging of a pendqulum, tiil it reſts in its proper place. 

+ Reckoning 360 &&zrees, each 60 Engliſh milts, according to vulgar computation. 
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!. A COURSE of BOOK - KEEPING, accord ing to he- 
method of Single Entry; with a deſcription of the Books, and 


directions for uling them. A 
Ti) p . 


. BOOK - KEEPING by Donble Entry, — the 
Italian method; with various Forms of Acquittances, Promiſſory 
Notes, and Bills of Exchange; very ' uſeful either ſor young 
Book-keepers entering into W or for Maſlers to teach in 
thair hack.“ 1 LEES iet 


— 
— — 


— Fa 1 N . . " © : —_ , 
* . . 1 " 4 : * - 10 * 
* . G . _ > 


'.BOOK-KEEPING, \BY SINGLE ENTRY. th 


N book-keeping by ſingle entry, two bavks are” iailiſpenfbly"ges? 

cellary, viz. Day Book and <3 ; the forms of which may 
be ſufficiently .known by inſpect ion. _ I TD -* gaillsy 

In. the Day Book every perſon., is en down chtor to the 
things he receives from you on, truſt, and Creditor by thoſe which 
you receive from him. —In the margin of. the Day, Book are Written 
the pages where the accounts ſtand, in the Ledger. lultcad of thels. 
marginal figures, ſome make only a daſh with the pen, to ſhew that 
the account has been poſted, that is, entered in the ledger ; j buz 
it is better to uſe the figures, for they ſhew not only that the Ac 
count has been poſted, but likewiſe where to find it in the Ledger," 
without looking in the alphabet. I have entered in the Day Bovk 
what is received, as well as what is delivered, which is very ne- 
ceſſary in teaching; for the n Dr Dan ont his LEE 
from his Day Book. c ' 


There are ſeveral other books e by moſt EUR a8 the 
Caſh Book; the Book of Houle LED the. lawoice Book,” the 
Bill pond gc. He.. 5 ** 5 — 


n 11 1103 „monde & % "1% yn ; 
1 4 Pc 
4 53 „49932990 rr * 5 * 


DIRECTIONS 
FI 
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DIRECTIONS FOR THE READER. 

s being ruled in the proper form, copy into your D- 
Bgok ond month's accounts ; then culeulate them upon your date. 
to fihfl if they be tightly eaſt up. Next, rate your flate in the 
ſorm ef the Ledger, and upbn it poſt the accoupty thatayere copied 
zn the, Dey Book, with their dates, ꝓrehxed, obſerving to put on 
dhe Debtor fide of each perſon's account, thoſe accounts to which 
He? gs (drbtor-in-the Day Book, and on the Creditor. fide, thote by 
which, he is Creditor, and if. any, accounts conſiſt but of one article, 
I th to expreſs it particularly with its money /ih, the columns ; 
| if o the ſum of the 


f ſeveral, write to or by ſundries, placing | 
ts of all the articles in the columts. Aftet the zocounts are 
ropetly placed, tranſcribe them juto your Ledger, leaving a pro- 
T ſpace under each perſon's name, to receive more accouuts. 


hen under the proper letters iu the alphabet, enter thoſe names 
with the pages where they ſtand an the Ledger; aud laſtly, write 
che Ledger pages to the ſcvcral accounts in the Day Book, | 
5 is 36 . a 12 9 0 2 
2 Do che ſame with the next wonth's accounts, and ſo on till the 
whole be hniſhed: You muſt not enter any perſon's name down 
Again, | which has been entered before, till the ſpace firſt aſſigned 
to it ſhall be filled with articles, and then the account muſt bs 
ferred to a new place; aud at the end of the old Ledger, 


draw out à balance account, placing your Debts ou one ſide and 
| ' 


Jour Credits on the other. 
* 
8 4 ex —— — — — 1 . 
[ 8 

eo 

F. Lats 

3 Hf 4 we 

. : | 
& 1 

' | 
2 2 A r | 
4. * þ : 3 5 2 4 4 | 
* : 17 < — 4 — 
. ; 
— — | 
VT 87 oo —ꝛ — — g 

1 \ ©) 3- { | 
; | i" | ; 4 Tun 

11 1 4 LL F 
2 — > 1 13! «M4 c | 
—— "7 2 a * | 
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. Dd 


561 


Tun D A 1 5 O *. 
= — — — —— "CF SPIT — | 
4 January „ 4782. -- f n [5 

1 . Join, Holland ef York, Aeg. 

ro 7 — of Bite broad doch; at 18s 1 _ 4.69 6 

— 20 en.: i 196 — * 1913 *. 

e DA . - . — 8 Yo 

1 . © George Birch, 8 of Bath, Dr. 4 r | * 
[Ts 6 «ton palm fick, at 85 6d per gal. — ar e 

9 — port, red, 38 — — Sb) Oe 
9 99 9 — — HAN. 

| | N 
— | 4. — ——_ 0 9 

14 Ts ny Ars. Sarah: Moore, Dr. 1 7 
To 2 1b. green tea, — at 185 d — 1411612 
— 21  congans  — 9 6 — 11312 
— + ſtone of ſugar, 5 © per ſtone —— ol 21 6 

8 of ſugar, weighs 200,” at rod yo pound © 8 

— — — — 311811 
Sr Fo Janſen, Dr. . bs 

* To e filver: tand wl, wt. 23 0%. at 55 104 per oz. 6714 0 
4— = tankard, - — 1010 6 o —— 43 3] © 
| Tus 1 20. — — 9 17 2 

1 Sir John Moſley, Dr. 

To a ream of fine poſt paper — 11 51 a 
| EIFS W 27 

2 Mr. Joln ” $a ' ſchoolmaſter, Dr. 

To 6 cyphering books, at 1s 2d each — of 7] © 
— 3 dozen copy books, 2 4 per dozen ——— oj 7] o 
— 4 quires of fool's cap, 0 9 per quire- 01 312 
. quire, thin poſt, — o o 8 

February 5. — — 4 

1 Mr. Anthony Archer, Dr. 

To a ledger, ruled, — — — Ii 01 0 

2 5 hundred quills, at 25 per hund. 0 10 O 

— 4 reams of thick poſt, 110 2s 4d per ream, — 49 4 

a_ 8 reams, fool's cap, a + I — — of 8 0 

ps as — 

$405 — 2 — . 
Mr. William Grove, Dr. 

1 To 4 gallons of rum, at 12s od per gallon 21 8] 0 
2 —— brandy, - 8 © — — 016 © 
4 3 ——-—— Engliſh gin, 4 6 — 0 13 6 
31176 
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* = 
* 


— 
— es, — 3 „%é''! :: * 


1 


— 5 almonds, . 12 — 
— 8 — raiſins 8 — — 
| 
—— —_— 
Sir John Foley, Cr. 
By caſh received of him in lull — 
— — — March 22. — ͤ ( — 


— 12 rhenih 6.65 

— 8 — Lilbou, - 4 2 ppp 4 — 
0 "RODE e | 

— April 24. = 
41 | Mrs. Sarah Moore, Cr. 

By caſh received of her in full, ie 

A — May 3. reren 


— 8 ditto drugget, z 8 — 
ſerge, | — 2 6 — 
5 36 — ſhalloon, — 18 — 


| 


——— — > w 


Febru: ary 20. 


William Warner, "Eq. Dr. | F 5. 
To 10 oz. of nutmegs, — at 15 2d per ox. | 


4 , ponnds coffee, — 4 0 per lb. — 


| George Birch, E/q. of Bath, Dr. 
To 8 gallons ſherry, — at 6s 44d per gallon — 


| Mr. John Holland, of I 7275 Dr.” i, 
To 25 yards of yard-wide cloth, at 35 24 per yard 


14.16 
| r. John Flint, of Nottingham, Dr. 

To 10 pair — ſtockings, at 4s 2d per pair = 
— — ilk ditto. — 16 4 
— 1 3 thread dit. —— 53 0 


— —— june 3. — — 


Mr, James Dauirs, Dr. | 


To 8 quarters of wheat, at 2“ &s of per quarter - 
4 8 12. . 
Sir 700 ph Johyſon Cr, | 


By a bank note, received of his fervant,. 


To 6 pounds of hard ſoap, - at 634 per lb. — 
— 4 — {oft ditto, — — 
| -trarch, —— 5 — ATE | 


| 


— 17. 
Mr. aral Moore, Dr. 


— 4 dozen of Nadi, 8 6 per dozen — 


| 10 wer 


— 
* WP. 


0 
0 


O 


o lo Se 


o 


& | co &c 


O 
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| June 2 Lal 
L Mrs, Sarah Movie, , Cr. 227 
By caſh received in ful! — —— 114 4 
1 July 7, — — — 
2 1 Mr. von Summers, fchoolmaſter,* Cr. 
By caſh reccived in full — — 40 1718 
— 28. — 
- Mr. "James Davies, Dro» | 
To 12 buſhels of peas. - at 25 64 per buſhel - 1 10 0 
1 beans, — 2 2 — 94 
— 10 —— malt, — 5 0 — 2 10 Td 
18 | 2 
8 — —— Angnkt |. ——— —— 41714 
2 | Williem Wainer, %. Dr. 
Toe groſs of bottles, - at 33! os per groſs = 144174 0 
— 2 — (mall ditto, — 12 O : "IF4] 0 
p— 4 decauters, — © & each — — 91 5 4 
* | — —1— 
— — 7. — — 10 61 4 
1 | | Mr. Anthony, Aer, Cr. 11 
By a Bot upon Mr. John Steventon, for — fro ol o 
1 calli in tull ö Wann 4 7} 4 
, N — | — 
— — 27. 14 714 
1 — Mr. Clarles Jones, of Shrewſbury, Dr. | 
'To'2416 of cochineal, at 11 2s 64 pers — - 127} 0 0 
— 3 — opium, = 06 60 11 4] o 
— 12 — roſe Pink. 0 0-10 — 01100 
. — —— September 4. ——— 25114] 0 
elf || Mr. John Simmers, ſchootnaſter. Dr. | | 
To 12 ſchoolmaſter's guides, at 25 24 cad — 1} 6] o 
— 7 dozen copy books, 2 6 per dozen oj) 716 
12 1 ream fool s cap, — — 1.14.0] 0 
| * ee 71 4 2133 6 
2 Mr. Jahn Fan!, Cr. eee | | | 
[By : a n note lor — 51 01 0 
2 . Folm Summers, Dr. 
To 6 dozen of Dans s ſpelling book, at 10s per dozen 3| of o 
- — OQober 2 — — b 
3 Mr. Samuel Taylor, Dr. 
To 2006 of flax, at 15 7 pep = — 11010 
21 - Mr. Joln Ern * Great Haywood,, Dr. 
To 44 ct. iron, at 185 per cwt. — 41 1 0 
24 * ern 
A Mes. Phebe Young, Cr. | | 
a By 60 yards of Iriſh cloth, at 25 64 per yard 7;10] o 


40 2 
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; 1 ens . . 
F | A George Birch, E. . | LE : | | 
F By ceſh in full _ "ABR ———_ i, Sem SIP 
2 83 — . Irmo —" e 
ci mo Mr. Samuel Ta 's Dr, df i | [ 
6 þ2b. of flax at 15 od per Ih. — 14012 © 
o 6 — 8— 01 51 Q 
© | 1 — — 1 En 
— November 43: 0417} © 
1 Mr. John Holland, Cr. 
By a bill for — 20] 0 0 
aſs 8 „„ . 
3 Mr. Janes "Davies, Cr. 
By caſh in full — — — 41 4; 0 
6 F. Thank: 14 1 a 41 
To 2 dozen =_ and forks, at 125 per doken, 1 44 0 
. a ſet of china, — — — — — — 3 10 6 
— a mahogany tea board, 4— — 0,12] @ 
c 1810 * ”O — —  — 
— —— 26. - — 66 
3 Mr. Thomas Green, Cr. | * a 
By 30 ells of holland, at 5s 2d per ell — 71151 0 
« "d mT 28, P * W . 
2 Fer Joſeph Johnſon, . Cr. | 
. By caſh in full 41.0 er 4117] $ 
4 — | December 1. — 1 
2 "Mr. Jo Summers, ſchootmafier, Cr. 
; By caſh in full —— — 5113 6 
* 3 
145 Mr, Anthony des < Dr. | | : 
To a caſ of rum 1 —ä— — 10 of Q 
+ [ak n T 
2 Wiiham Warner, Egg. Cr. 
By caſh in full —— — — 181 4] 6 
— . 3 oy v1 —_— . 
3 300 John Hunter, + Frieſely, 
To Ans — at 75 bd per ton 11100 
— 10. — 8 
84. WES Mr. Wilkam Grove, Cr. 1 * | WM 
By caſh in full — — — 3117 6 
* . 18.— — 
3 Carleſs, Dr, f 
| To.a tun of gil, containing 26 gallons, at 25 2 pert 1 
. — — 9 2910] 0 
— — 213. — 8 m " 
Mr, *7ohn FJaluſon, Cr. 1 
y caſh in full — — * 41110 


AIK 


3 O Of E143 n 365 


| 85 December 28 , wy | 4 ; 
2 . Mrs, Hill, Dr. . f. 8. 
1. To E. of — wt. pot Ut 12d per th; o) odd 
3 Mr. Join Towing, . eee 
0 e q 
To 1—1 2947s — at 923 per ej ewt n 
o Mrs. Hitt; Cr. 8. * 
By caſh in full — — n___ 
La BG 


T 


. — B CG a | 
Mr, Anth. Archer 1 George Birch, Eſq. 1 = Carleſs | 3 
' 1 8 £ S 1% 4 3 
i 4 21 16 „2410 1 ol +4 | 
—— — — — — ——— — — —— 
D — E | ofa s& — 
Mr, Jas. Davies 3 Mr. John Flint 3 
. 1 i . | 
— — — —% — = 
a G SA = by 
Mr Wm. Grove 2} Mr. John . 10 Sir Joſeph Johnſon 'L 
Mr. John Grove 11 Mrs. 'HitF \$; Mr Chirles Jones 2 
Mr. Thomas Green 3 IM. John Jolinfon 2 
T 1 I 3 M "5 
| 4 Mis Sarah Moore. 1 
Sir John Moſley _ 1 
| enen Ka 
— —˙ BF 6-0 ein TN „ * 7 1 —— —_— 
| N | O | 110 P «a | 
0 * N 5 ö E 
— on (Ti N „4 
— — — — —— — * 
+ | Mr, John Summers : 
— r 3 — — — — * — — 
* 7:9 1. "th v W [ 
„Sam. Taylor -g - ov! Wm: Warner, Elq. 2 
1108 8 tn.) 
* 1 s.. | 
— — hs LAGAL It AIEETIVE JV * — * — 1 is — 4 1 3 
9 | 1. X A Y —— Den 
E Mrs. Phebe Young — 
| | Mr. 02008 Loung 34 
V a a 2 — Hol ui £2 vi 
| 2 
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BOOK-KEEPING BY DOUBLE ENT Rx, 
| os ad bf hare T 0 
THE ITALIAN METHOD. 


4 


1 S method was firſt invented in Italy, for which reaſon 
it is called the Italian Method; and it is ſaid to be by Double 
Entry, becauſe every article is twice entered in the Ledger. 
The Books generally uſed in this way of keeping accounts, are 
three, viz, the Waſte Book, the Journal, and Ledger, of all which 


e 2 
©T' ſhall give a ſhort account. 


T7. Of te WASTE BOOK. 


The Waſte Book contains a complete memorial of every tranf- 
action in buſineſs, recorded promiſcuouſly as they happen with 
reſpect to time. | | | 
This book opens with an inventory of the perſon's money, effects, 
zud debts, which at his firſt fetting out in trade, are to be gathered 
Eos the particulars that make up his real eſtate, 


2 2. Of tie 10 U RNA. 
„The Journal agrees with the Waſte Book in the form or manner 
ok ruling, dating, and order or ſucceſſion of accounts, according 10 
their dates ; and differs from it by having the Debtors and Credi- 
tors of all accounts ſpecihed. | 
On the right hand margins of each folio, or page, of the Jour- 
nal and Waſte rg are ruled three columns for pounds, ſhillings, 
2 and pence; and on the left hand margins, a column to receive the 
figures expreſfing the folios, or pages, where the fame accounts are 
entered in the {ſucceeding book; viz. in the Waſte Book margin 
are ſet the correſponding Journal pages, and in the, Journal mar- 
gin, the Ledger pages. | | | 


- +3, F de LEDGER 

The Ledger is a large volume, containing all the tranſactions of 

a man's affairs, in ſuch order, that thofe belonging to every differ- 

ent ſubject, lie together in one place, making fo many diſtin& ac- 

counts. — In this book, all the accounts difperfed in the Journal, 
are drawn out and tituled at the top Debtor and Creditor. *' 

To form each account, two pages are required, oppoſite to each 

other ; that, on the left hand erving . for Debtor, -= other for 


-. 


-*Creditor; by which means, at any time, the merchant may be fa- 
__tizhed how any particular account ſtands: And for the more readily 
" Iniding any particular account, the Ledger has always an alphabet 

2 preſxed 


BOOK-KEEPING BY DOUBLE ENTRY. 57 
prefixed to it: The right hand margin of each page is ruled into 


three columns for money, and one for the figures expreſſing the 
folio's where the ſame articles ſtand, on the other folio of ſome 
other accounts ; and on the left hand margin is formed a column, 
fer the dates of the artieles. | 174278087 


In any entry, to know what to make Debtor, and what Creditor, obſerve 
the following RULES. 


1. What money, goods, and wares you have in poſſeſſion, or 
are owing to you, make each particular account Debtor to Stock, 
and Stock Creditor by each account. 

2. What you owe to any perſon, make Stock Debtor for ſo 
much to the perſon, and the ſame perſon Creditor by Stock. _ 

3. What money is owing to you, make the perſon "owing 
Debtor, and Stock Creditor. | * 


In buying and ſelling GOODS 


1. To enter goods bought in, for ready money, make the goods 
bought Dr. and caſh Cr. __ * 

2. To enter goods bought upon truſt, make the goods Dr. and 
the ſeller Cr. 

3. To enter goods bought for part ready money and part truſt, 
make the goods Dr. and the ſeller Cr. l 

4+ To enter goods ſold for ready money, make the caſh Debtor, and 
the goods Creditor. | | 

5. To enter goods ſold upon truſt, make the buyer Debtor, and the 
goods Creditor, the ſame when ſeveral payments are to be made to you, 
mentioning in the journal the ſeveral times of payment. 

6. To enter goods ſold for part ready money and part truſt, make 
the buyer Debtor for the whole, and the goods Creditor'; then' make 
the caſh received Debtor, and the buyer Debtor, for what remains 


unpaid, TT | 


B AR T E RING. 


1. When you give one ſort of goods for another ſort of equal value, 
make the goods received Debtor, and thoſe you part with Creditor, © 
2. When you give one ſort of goods for ſeveral other forts of equal 
value, make each particular fort of goods received Debtor for its re- 
ſpective value, and the goods delivered by ſundry accounts Creditor 
for the whole. q 6 
BORROWING ed LENDING. 
1. Make caſh Creditor for what you lend, and the perſon that bor- 
rows Debtor, 
2. What money you borrow, make caſh Debtor, aud the perſon 
lending Creditor, ; | 


. B 1 L. LS | | 
1. When you draw bills of exchange upon your factor, and receive 
the contents, Debtor caſh, and Creditor the faclqr s account current. 


4D 2 alvaineg vor SHR. 
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2. When your factor draws bills of exchange upon you far goods 
bought by him abtoad, and you pay the contents, make the drawer 
Debtor and caſh Creditor. _ 

3. When bills of exchange 


4 


f ROFIT ad. LOS 8. 

1. What money you gain, win, or receive gratis, make caſli Deb- 
tor to/praht anti loſs, and profit and loſs Oreditor by its value. 

2. What money or goods you give away, loſe, or is ſpoiled, &c. 

is . and profit and loſs is Debtor for its value. o tains 
orc tTOREIGCN TRADE. 


1. When goods are ſent to your factor abroad, make the voyage 
Debto and the goods Creditor, #4619 18 


and 2 2 e factor drawing. 
Vo 


** ** 
8 - 7 * 


are drawn by one of my factors on an- 
other, and I receive the contents at uſance, I Debtor the accepting man. 


2. When you have advice that your factor has received the goods. 


then he becomes Debtor to the voyage, and the voyage Creditor. If 


he gains by ſelling the goods, he becomes Debtor to proßt and loſs, 


on account of the gain, 


3. If he returns the goods be is.Creditor, andthe goods are Debtor, 
I. HOUSE EXPELNCES.. ; 


When you pay ſervants wages, Honſe expences, &c, make profit | 


and laſs Debtor, and caſh Creditor for its value. 223 
= Reine 4555s" 


If you have entered any thing in your ledger under 2 wrong title, or | 


falſe, you need not blot it out, but make this mark (X) in the margin 
| all it, and write on the contrary fide error er contra, with the ſum 

againſt it, and the ſame mark in the margin, and the account will be 

u 1 Ce 


»Direcliont for the learner. | unde 
Having ruled your books according to the forms of the following 


| ſpecimens, copy into your waſle book the firſt month's tranſadtions 
as they 15 fade following -waſte books, omitting the left hand 
marginal 


gureß, Which are to be inſerted according to the following 
directions. o 0.9; q | | 


'% 


- % 
a \ 


Enter theſe articles one by one in the journal, according * tke | 


journal foxm, and when any article is entered ip the Journal, turn to 


the ſame article in the waſte book, and direaly againſt it, in the mars 


— 


zin, write the number of the folio where it ſtands in the journal, , 
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e wot tO HOOP DON tors 10 8:0 WED IG x 
Tu WASTE BOOK. 
s Dein l | e : 


11. 


- Birmingham, Jaiwary:G, 1783. * 
An intentory of the money, goods, and debts due to or. 
me, 
I have in ready money 100 os od 
— 10 bags of hops, each 1cutat-3/ per bag -30-0 ©& 
— 4 pipes of wine, at 2001 36 per pipe 810 07 


— — — —— 
* 


— 


To Samuel — — on account 


— £ 


— piers of broad ctoth, ern 153 0 6 + 
icce —— — 53 1 
— Thomas 0 owes me on * 10 10 0 
* I owe 0s bun, ; 
To John Fletcher on bond — 161 os 
* 3398 


— January 1, 1783. 
Bought of John Jackſon half a ton of cheeſe, at 20 
per ton, for which I paid . money 


1 


per hogſhead 0 
paid in ready money — — 51 os 
remains due — 4 0 © 


3% 
Bought of Richard Perks 4 haglheads of cyder, at © 2 Jl | 


Bought of Samuel Tonks a hogſheads of —— 
410% 6s per — to Py in three months 


— —_—__—_______m_—_m—d 


Sold to John Wheeler 4 wel of hops, at 47 405 * a 
for which I received ready money 
2 10. 


Sold to Samuel Tonks 2 2 pipes of wine, at 8h per pipe 


— 


——— — 


— 


received in part — 300 050 
remains due on demand 20 0 0 
4 (4 — b N 


— 16. 


to be paid in one month 


— 
. 


* mn tm. 


19. 
Bajtered 4 hogſheads of >. 3 at Ki per — 5 


Sold Tolm | Jackſon a piece of be Tak at 160 20 


half a tun of cheeſe at the ſame value — o 
— 22. ä 
Lent Abraham Taylor the ſum of zl to be paid on 
demand 54 © 
——— 26.— 
Drawn a bill on Thomas * to be paid at Gght 5} © 
eee, 3 | 


Thomas Rigby paid the bill when I drew on | him 
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i 


— — 


— — 


| by & 4 WAS 70. f . l. 
John F letcher has —— a bill on me, payable at light 101 © 
— Febivat ary 57 = 
Paid the bill to Jolin Fletcher — — io] © 
— 7.ä— 
Barcowed of James Steventon the ſum of ten pounds 10] © 
9. 
E John Fletcher a quarter $ inereſt, duc at Chriſt- 
01 4 


* G . * 
15 s dy dined with the Honourable B. C. Elq. and 
; ' 


ave, lis ſervants r 
| * Tr — 21. — 
2 Won to- 3 at Quadrille Ek — 2 | 

lms — 12 — 
2 Houtbotdt expences laſt month — 
— 14 
2 Paid my book-keeper a quarter's falary, and other ex-| 
Ne — 
—— — 16.— —é 


| Shipped 2 cet of Glouceſter cheeſe, in the Diligence, 
John Lowe, maſter, configned to William Cartwright, 


at the Mags: | | 


| the cheeſe valued at — ol 10s od 
. paid freight and cuſtom — 0 12 0 
— . — 20. - — 


4 old for — — t 10s od 
charges — — © 18 0 
I being — makes 


; Receiyet from my factor, William Cartwright, at the 


Received advices that my factor has received the cheeſe 
ö fafe at the Hagne 


Hague, a chelt of ſugar, weight n6t 9cwt 29rs 


| waluied at 4l 85 od 
| | paid freight and cuſtom here F230 
| . 44 — k 
— — 25. - 
"Received a legacy left me by wy uncle — 
Paid ekarch and poor — — ö 


15] © 


— — — — * - — — IIS — 
- 


19 
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Birmingham, January 1, 178 3. 


Sundries Dr. to Stock 8 4. 374 10 04 aer 
Caſli in ready mone - 100 0 o| | 1 | 
Hops, for 10 bags, at 31 per bag - 55 o ol. | 
Wine, for 4 pipes, at 201 5s per pipe - 81 
Broad cloth. for 6 pieces, at 251 10s per piece 153 © © 
Thomas Rigby, per note on demand - 10 10 of 
| | — 574ſie 0 
Stock Dr. to ſundries — — 18 0 06 | | 
{To John Fletcher, on bond - 16 o © | | 
To Samuel Turner, on account - $0 1 
| —— 18] 00 | 
| 
| — January 1, 1783. — | = 
| Cheſhire cheeſe Dr. to Caſh  - Lao 2 666 || 1 
| For half a tun - - - | 106] 216 „ 5 i 
— — 3». þ 
der Dr. to ſundry accoimts -- 9 o 0 | 
To caſh paid —— — 8 ö 
To Richard Perks, remains due at 1 month 4 f g ol ih | 
FFF | 
| Tobacco Dr. to Samuel Tonks * 20 12 © | { 
For two hogſheads, at 101 6s per hhd. to pay in 3 months 20180 [ 


| 
— 7, i! det | | q 
| Caſh Dr. to Hops . n 
Received for 4 bags, at 47 105 per ba | { 184+ © 0 
1D, — ——— — —_ 7 | 
Sundiy accounts. Dr. io Niue 50 0 2 a 
Caſh received in part for 2 pipes - 30 0 0 f 
Samuel Tonks, for the reſt on demand 20 0 0 | 
| — 301 Oo 
4— — . — 
Join Jacl ſon Dr. io broad cloth, for 1 piece valued 28 10 0 | 
To be paid in one month —ͤ— — 28 10 0 
— — — — 9. - —— | 
Cheeſe Dr. to Cyder - - 12 © 0 
For 4 hogſheads; received in barter half a tun 
of Glouceſter cheele, of the ſame value - 12 0 0 
* * 22. — 1 * \ 1 
Abraham Taylor Dr. to Caſh — 0 0 | | 
To pay on demand — — 5 O o 


— 


ö 
— 26. — = 
Bills received Dr, to Thomas Rigby | | 
For one drawu on him, to be paid at fight — 5 0,0 4 


375 BOOK KEEPING vr DOUBLE ENTRY. 


2 T1" ＋ January 5 I HY 144. 
8 ” r. to Bill — 
Received the bill of — — 441 310 
— 30 — — 
. 5 Join Fletcher, Br. to bills * 4 | | | 
To one $ 10 he pid ut by chi . - 10% 0 
Februaz 5. * | e 1 
| Bal py valle Dr, 4.1% 0 0 
Paid Jo John Fletcher the bill #4 - | 10] © 
— A . 
Fr Caſh Dr. to James S$tcuenton for - 10 0 O | 
| Borrowed of him - - | 10] 0 
9. — 
Profit and iu Dr o caſh - 4 0 o | 
Paid John F Fleicher a quarter $ intereſt - 2 | oO! 4 
— Profit and 1 Dr. to cafh . 8 3 0 
For 55 given to B. C. EI. . - - 01 5 
. Caſh Dr. to profur — - 2 0 0 | 
Won at quadrille - - - 212 
Profit and % Dr. to caſh - 4 15 = 
For one months houſe expences. | = . 
14 —— — —— 
| Profit and oſs. Dr. to =. $ - 15 © 0 | 
For a quartet 5 Ah and otlier expences — 1518 
16. — 
Voyage io die Hague Dr. fo ſundry atcounts 3 2. 0© 
To cheeſe, 2 cut ſhipped on board, "oe at 2 10 5 
Paid freight and cuſtoni - O 12 id 
2 
„ — Q 0. is bs 
Witten Cartaright, Dr. lo fuudry — 5 11 6 
To a voyage to the Hague — „3 6 | 
* a and loſs gained by * zobds 2 2 6 « = 
"4 2g, —— * eee, 
Sugar Dr. to d fandry accounts —"} 4-8 6 
To William Cartwright, for one cheſt re- _ | 
ceived, wt. 30 2grs valued at - l 4 * 
To caſh paid * and cuſtom - 1 
BY 5 - [5.81 
"Cat Dr. PWT | - &"F > | | 
Fora legacy left me e by my uncle Ew 5' © 
27 7 * — 
Profit and h Dr. to ca 5 o 2 6 | 
Paid to church and pour — — lo 2 
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Tus 


L E D E R. 


INDEX or ALPHABET: 8 


A B AR. - 
Broad cloth folio 1 Caſh 9 ; 
Bilts receivable „ & $7 ol 2 
Bilts payable 'Cyder - 2 
FIT) Balance 3 — we. 2 
ps r A* 6 
Fletcher, John 42 
* — = — — mem 
G H I 
Hops - 1 Jackſon, John 2 
— PE VIE — — — — | — — — 
1 
— —  _— — = as — — mm —————_ 
N 0 P 
Perka, Richard - 2 
Profit and Lofs - 3 
Q Sas X +69 
Rigby, Thomas - 1jStack ,-' 1 
Steyenton, James 3 
1 1 Sugar — — 3 


Tonks, Samuel - * to the Hague 3 | 


Tobacco 
Taylor, Abrabam ; 


5 


** 


X 2 
N 1 
4 L 
* 
4 — 
fa 125 s 7 


—ͤñ——̃—— — of > pep = 
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1 Dr. tal, I. . 4. 
Jau. 1 DD 22 | I 27 9 2 
| | 12 — — Dr. | 977 
Jan. x [Ta ſtock —_— 4 100] 0 0 
„ for To hops — — +} 15] 0 0 
( Ip{To wine | — — | 1 30 o © 
28 To bills receryable — 1257 5 01 © 
Feb. [To James Steßenton — 1310 00 
11 To profit and 10s — 2.1 4924 24 © 
' 25 To proht and loſs — — 3 3 010 
8 17% 200. 
1 | | | ' 
ar . | _ — — - — * 1 
1783 t Hops Dr. 3 
Jan. 1 To ſtock 10 bags, at 3/ per bag ...T 44-32}: 9 
To profit and loſs inn! 13] 6 00 
21 1 3b] of © 
* f 7 — f Dr. ö ; | 
Jan. 1 [To flock 4 pipes, at 20/ 55 per pipe 1] Si} oo. 
2 e — 3J 910 o 
8 | | | 90 0 9 
187 
I. Braad fon | Dr. „- 4 4 
Jan. 1 [To fipck(6 pieces, at 251 105 per piece 1 [1 531. 0] 0 
r -:4 149 ptofig and loſs gained — 313 : 0 
ere 1566 0 © 
. 
Jan. x [To ſtock per note on demand —— 11010 © 
r 8 
Jan. 30 To bills payable for one drawn on me pay- 144 
* i} {abl icht _— 2 | 10] of © 
| Tp bajance remains due to me — 3 6 Px © 
1 , | | - — — . — 
14 — — — ͤ— - | 16 0 0 
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1) 178 13 Per dn Si MD Re fol. 1 A 
Jan. 1 1 0 
| f Y 
| Cr, y 22 
Jan. 1 }By ch ele paid for one ton —— ls 2 
11 
e By A raham Taylor — to 5 * 85 
Feb. 5 By bills payable — Le 1d ol-6 
4 By profit and loſs — — 131 0 0 
| 1 By profit and loſs — — 31 ? 0 
5 do. O. mg 3 
16 By voyage to the Hague paid freight and : 14 * Hg 
— | | cu ſtam 
| 23 By Ireight and cuſtom — . 1 75 6 
27 By „ and lots — 31 0 . 6 
' {| By balance remaining in hand — 3 PN 
| — — — — e 
1783 | r cautra 5 Cr, | | on 
Jan. 7 By call for 10 bags, at 41 10s per hag | 11 138} of o 
By 'balince remaining in hand, b bags at 37 
fr hag 31 18} o! o 
Por contra A Ih 36] x ff 
Jau. 10} By ſundry accounts as per journal ** | | | 
By caſh received in part for 2 pipes £30 0 of 1 
By Samuel Tonks remains due 9 
| demand at art 
| 3 zo] of 0 
By balance remains 2 pipes — 3] 400 o. 
Fer contra Cr. 90 | on * 
Jau. 160 By John Jackſon one Þiece, to be. paid in},'} | 
one month — Fi} 281100 „ 
By balance remains 5 pieces — 3112710 © 
18 i | . [| -| — 
[RET TG. 4156} of 6 
Jau. 26 By bill receivable for one drawn on him, to © | 
| be paidat fight — 2 of © 
\ [By balance remains. due on demand 3 lo] © 
| | | Pr! contra . cr. ” 2 
Jan, 2 By ſto ck due on bond —— 41 'd Q 
| | | rn 
1 | TY | 
| ad 3 


Ales * ws ot eo ee „%' 


—_ 
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Fame Ti , = — 


Jan. M & Lo * a al 0 
5 . due to him 2 3} 2 124 0 
Oteeſe | ke 
Jan. 's o caſh paid for half a ton of Glouceſter 3 1 1 | 101 6 
19 To eytler bartered 4 boglheads, at 30 per hd. Mt | | 
far half a ton of Ghethire cheele at the 2 | 
Fl 4 fame value — — 12 121 0 
* To Foyt aud loſs gained 3 30 A o 
ö ' 1 4 i os hag 
| q rr Dr. | P. 8 
Iro ſundry accounts as per journal 'B « t 
Jan. g}To caſh paid in part for 4 hogſheads 4.5 o 6 1 | 
| To Richard Perks, remains due 40 00 2 one 
; * 910 © 
| To profit and loſs gained ꝗ92ö— 3 3 0 0 
2 
+ | Richard Pers. e 
1 To — remains due to him — 71 31410} 0 
l | — | 
; — — - — | 
h 7 "79 ny Dr. | | | 
Jan, To Samuel Tonks 2 hogſheads, to be paid in 
14 13 months, at-10l 6s per h ud. — 2 20121 © 
. { In Jackſon _ Dr. [ 1] 
Jan, 15 * broad cloth for 1 . * be paid in one | | . 
a: +4 | ryonth-- — — 142810 0 
60 Alan Taylor, | Di. | [ | 
1 120K To cally ecke to be paid on demand | '3f 5] 0 © 
1 4 . * i Its; Dr. "aged th 8 | | 
. 10 Fo — 2 nd one drawn on him, | 47 
1 -— 421/519, © 
K — N 
web Hits payable. & 113d & 1 | 
Feb. 5 To calh paid Jolla Eletcher his alt Frans | | 0 
F210 | 0m me payable at glitt 441 0' Oo 
, | F Ilhan Cartwiright, 1 br. | | , F 
Feb. 20 To ſundry accounts as — 2 — ft 
8 | © 4 Yoyage to the — $32 7 
Io profit and loſs — by ſelling 6 N 
i the goods — to *x , 
þ | 
"CE" L 4 5 — — | | f 5 1 6 
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HE 


LAN 2248989 
% = 7. } d. 
Jan. x By lock due on account — 172 6 

3. By 451 2 hogſheads, àt 101 6s par und, a ene 
2 n 
Troy — n bs 22412] 0 
: . contra | ' + "ES > 1 
Jan, 19 By voyage to the Hague, lhipped on board 
7 cot of Cheſhire cheeſe — 320% ©..; 
| | By balance remains 2ctut of Glouceſter 3,110] 8 © 
Zy balance remains 8cwt of Cheſhire 319112 
1 — —.— 
Þ | $1 | 22 * 0 
| Per contra _ 6 — — 
Feb. 16 By Cheſhire cheeſe half a ton received in bar- ; 
| ter for 4 hhds. at 30 per hhd. — 2 13 o 
3 VA zod | * 
| . 5 | 
. 
1 ö 
To 1 
4 Jy contra 8 | 
Jan. 3 By 957 remains due at 3 months, in part 2] 41 0 0 
for + hhds. | 1 
| Per contra — ne 
Jan, 5 my balance remains 2 hhds. at 10“ 6s per hhd.] 3} 20112} © 
2 2 a 7 | | 
1 "Per contra ” Cr. 52 = 
' | |By balance remains due tome —— [328/10 a 
| | | rr i £ | 
Narr, = . 
Fer contra Cr. = 
| | By balance remains due to me — 431611806 
f — * —————çr—— f j 
1 Pet contra Ck. — 1 & 
Jan, 28 By eaſh received the bill — a | {8 5 0 
| | | 100 1 | 
3 | Per contra — —— lf 
Jan. 30 By John Fletcher, for ane bill drawn on me, 1 10 0; Q 
e bn . 5 | 
N j Per contre EAT be 
Feb, 23] By ſugar received 1 cheſt, net weight 3K 3 
g 1 — £4 80 | 
EF By ance remains due to me 14.6, 3; 
| mY — 5 it 6 
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CAILIKLIALEASILOO * 
30 2283 Pull and loſs hu A Dias 4 5 14. 
Feb. 9 Toſcaſh paid John Fletcher — [1 41 
10 Toſcaſh given to- B. C. Eſq. ſervants . . | 50 
44 To caſh for one month's houſhold expences '1| 44151 
14 To caſh for a quarter s falary to my bock = a 
| if keeper and other expences — 1} 13] o| 0 
AT To icalk paid to church and poor — Pi of 25 © 
n $4 To ſtock RE trade — ol 1} 10 17] © 
; : — 1 — — BE 
| | J 35 © 
"James Steventon _ 3 | 
To balance remains due on demand 3 10] 0 © 
| ; Voyage lo the Hague Tai a 5. * 
Feb. 16 To ſundry accounts as per e — 14 31 2 
14 | LY 2 
i 3 
' | — — _— — 9 
k Sugar FE | Dr, 
Feb. 23] To ſundry accounts as per journal — 
- [To William Cartwright for one cheſt, re 
I ceived net weight 3c 29rs valued at 3 4 $j © 
4 To caſh paid freight and cuſtom 1] 1] 2} 6 
1-7 | — 2 
4 > | 5111 6 
1 N * 
1 OE 
1753 12 Balance Dr. wa N 
o caſh remaining in 1 my hands - - 11117 17 
II hops, 6 bags. remains, at 30 — bag [1 18] 0 
To wine, remains 2 pipes, at 201 55 per pipe 4010 
< by broad cloth, remains 5 rp at 250 105} | 
- Per. P iece f - 1112710 o 
1 ih Ti, as Rigby, remains Ins on demand | 1] 35 10 o 
— ougeſter cheeſe, remains 10 cwt. at 200 | 
= ton - 21 10] 2] 6 
| To c eſſirevheeſe, remains 8 cwt. at 2417 = 
per 66 -< 21 91121 0 
| [To tobacco, remains 2 und: at ro! 6s per hh. 2] 2012 0 
To John Jackſon, remains due to me 21 28110 0 
.  JTo Abraham Taylor, remains due to me - 2 5] 0 © 
To William Cartwright, remains due to me 2] 136 
| To * remains in my handes - 3] 51 6 
| E — e x 89129} 0 
nen — —O — N * 


x 
* 
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4% 


2) 1784 17 Fl. rontra 14 . Cr, ans; 9 5. 4. 
ch. 11 Byjca won at quadrille— 11 212 
2 87 William Cartwright | fr 1 3 Þ 9] 6 
| 25/B 77 and lots ſova legacy _ my — i] 51 0 o 
y hops gained | 11 8 of o 
37 wine gained — — — 1 : 9 10 0 
By broad cloth — — {i} 3j oj o 
By eyder —— — 210 0 
8 41 

N — | | — — | _— 

WM Per contra * Cr. 3113 Y 
Feb. 7 ay caſh /borrowed — — 1} 10] of 0 
FT ods» eee 

Feb. 20 |By William Cuntwolghs, who has received 
| the i S e . — — | 2 3 . 21 9 

Per cohtra Cr. $ 

23|By Lake remains one cheſt, net weight 
3000 2s valued with mon — JJ 3411 6 

| / 

| ' 
it 

1783 | Per contra 1 | Cr. fol. I; d. 
IBV John Fletcher, remains due to him = 1 6 o 5 
I By Samuel Tonks, remains due to him Ka 2 1210 
By Richard Perks, remains due to him : 2 41 0 9 
By James Steventon, remains due to him - | 31.70 1 0 
1 136770 


By Stock, for my neat ellas dns 


— — — 


— — — 2 
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Forms of Acquittances, Notes, Bills of Exchange, &c. 
ACQUITTANCES UPON RECEIPT OF ; MONEY. 


A general Receipt, 


ECELIVED March 12, 1782, of Mr. Jolm Smith, the ſum 
of thirty pounds, in full of all demands, | 


. ot : n 


An Acquittance, proper 40 be ginen by 4. fervanty when te receives money 
for lle uſe of his maſter 
RECEIVED March 21, 1782, of Mr. Thomas Brown,- nine 
pounds, fix ſhillings, for the -uſe of my maſter, Daniel Young, 


on account. 


4 9 6 By me, A. B. 


— 


A Receipt or Acquittance for Rent paid. 
RECEIVED Nov. 16, 1782, of Mr John Simpſon, twenty 
pounds. for a quarter's rent, due at Michaclmas laſt. 


L.20 0 © | By me, B. C, 


An Arcquittance for Debt, received of a third hand, 


RECEILVED the 1ſt day of March, 1782, of Mr. A, C. by 
the hands of Mr. E. D. the ſum of eight pounds, ten Ni ings, 4 


full, for certain goods, &c. bought by the ſaid A. C. of me, in 


full of all demands. 
4. 8 10 0 By me, W. P, 


| A Receipt for Intereſt due on Bond, 
RECEIVED this, &c, of Mr. A. B. the ſum of ten pounds, 


in full for one year's intereſt of 200“. due to me at Chriſtmas 


lat, on bond, from the faid A. B. 
f.10 o 0 | By me, Q. D, 


— —— dj 


An Acquittance for a Legacy. 
" RECEIVED this, &c, of A. B. executor of the laſt will and 


teſtament of C. D. late of , &c. deceaſed, the ſum of fifty pounds, 


in full of a legacy bequeathed” to me, in and by the laſt will and 
teſtament of the faid C. D. in full of all demands. ; 


* 


1 30 o 0 By me, T. 2. 
A Receipt 


* 


FORMS OF ACOQUITTANCES, NOTES, BILLS, &c. 383 
A Receipt for IWritings entruſiedt in a Perfon's Hands. 
"RECEIVED this, &c. of A. B. of ——, &. two feveral deeds or 
conveyances, one thercof being a teale, ang the other a releaſe, made 
between —, &c. for which ſeveral deeds or writings 1 hereby pro- 
miſe to be accountable, aud to re-deiiver the ſame to the ſaid A. B. 

on demand. | 
Witnels Hugh Halle. 
PROMISBORY NOLEX 
The form of one payable on Demand. | 
I promiſe to pay to A. B. or order, the fum of thirty pounds, on 


demand, for value received, IVitnefs my hand this firft day of 
March. 1789. 
4.30 0 0 „1 


Note. All promiſſory notes, bills of exchange, or drafts, being 
negotiable or transferable, for the payment of twenty fmllings, or 
auy ſam of money above that ſum and lefs than hve pounds, muſt 
{pecify the names and places of abode of the perſons reſpectively, to 
whom, or to whoſe order, the {ame ſhail be made payable, and ſhall 
bear date before or at the time of drawing or iſſuing thereof, and {hall 
be made payable within the {pace of twenty-one days next after the 
day of the date thereof, and (hail not be transferable or negociadle after 
the time thereby limited for the payment thercok. 

Tine ſorm / one fayable at a certain lime. 
Birmingham, 1ft of March, 1783. 
TWENTY-ONE days after date, I promiſe to pay to A. B. or 
his order, the ſum of four pounds, lor value received. 
Witnels, J. K. 4. 
| Te Indorſements 
120k. of March, 1783. 

PAY the contents to E. F. of Birmingham, or his order. 

Witneſs, T. B. A. B. 
Mole. Promilfory notes and book debts, if not legally demanded 
in the ſpace of ſix years, cannot be recovered by law. | 


INLAND BILLS OF EXCHANGE. 
Form of one payable at ſight. 
J. 1o0 0 o | Birmingham, Jan. 1, 1783. 


AT fight pay Mr. R. B. or order, the ſum of one handred pounds, 
the value receiyechof B. C. and place it to account, as per advice from 
To Mr. A. B. merchant, 

Batk-/treet, Briſtol. E. D. 

Form of one payable after Sight 

196 12 6 Birmingham, June 1, 1782. 

— — 

AT. ten days fight pay Mr. R. S. or order, the ſum. of ninety-hx 
unds, twelve ſhillings and ſix-pence, for value received of J. L. 
d place it to account, a, per advice trom 

To Mr. James Cox, jeweller, 

A Heres Licerpool, W. T. 

4 4 F Frm 
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Form of one payable afler date, 
14.300 o o | Birmingham, June 3, 1782. 


TWO months after date pay Mr. A. V. or order, three hundred 
pounds, value received of G. B. Eſq. and place it to account, as per 
advice from | | 

To Mr. O. M. at the Angel, High 

Green, Wolverhampion 


Another at Sight. 
1.2 18 6 | Birmingham, April 8, 1782. 


F. T. 


At fight hereof pay Thomas Hurd, or order, two pounds eighteen 
ſhillings and ſix-pence, for value received, as adviſed. 
To Mr. William Shepard, 


. Per Joln Gray, 
FOREIGN BILLS OF EXCHANGE. 
For crowns 600, at ufance. London, Marel 10, 1782. 


Paris. or order, fix hundred crowns, for the value here re— 
Firſt bill. J ceived of Sir A. B. and place it to account, as per 
adyice from 
To Mr. x. V. merchant, C.F 
at Paris, "Ay 


For crowns 600, at uſance. London, Feb. 4. 1783. 


28 AT uſance pay this my ſecond of exchange (my firſt not 
bill. J paid) to C. D. or order, fix hundred crowns, for value re- 


- ceived of Sir A. B. and place it to account, as per advice 
To Mr. X. Y. merchant, C. E 
at Parts. F. 


For crowns 400, at 34d. per crown. Paris, Tune 4, 1782. 
Paris on AT double uſance pay this my only bill of exchange to 


London A AT ſuſance pay this firſt bill of exchange to C. N. 


London. , myſelf, the ſum of four hundred crowns, exchange at 
The bill. ) thirty-four pence ſterling per crown, the-value received 
of Monſ. E. B. and place it, as per advice, to the acy 
compt of 
To Mr. P. L. "merchant, F. F 
in London. e 


The Correſpondent's Letter of Advice. 
Mr. P. I. 
SIR, OP 4, 1782. 
By this poſt I have drawn on you for four hundred crowns, at 34d. 
3 to yourſelf, value of Monſieur E. B. which, with my other 
ills depending, pleaſe to honour, and the timely remittance ſhall be 
punQually made you by 
To Mr. P. L. merchant, Sir, your humble ſervant, 
e London. | F. F. 


- aA LIST 


EO y 


OF THE 


8 U 


A. 
R. Ager, John, Writing 
maſter, Atherſtone 
Mr. Alberton, Richard, Grindon 
Adkin, Rich. School-maſter, 
Hartſhill 
Ault, Joſeph, Writing-maſter, 
-oventry 
Arden, Thomas, Birmingham 
Anſlaw, , ditto 
Arnold, Joſeph, ditto 
Alpert, Joſeph, ditto 
Adams, Thomas, Deritend 
Adkins, John, Hartſhill-School 
Allen, John, Academy, Bir- 
mingham 
Alderick, Henry, School-maſ- 
ter, ditto 
Alcock, Richard, Lane Delph 
Allen, Michael, Hockley 
Arnway, J. Coughton 
Adams, Ralph, Great Haywood 
Alport, James, Schoel-malter, 
Lichfield 


B. 
The Rev. Mr. Bennet, Bromley 
Mr. Bedulph, Onefiphorus, School- 
maſter, 1 f 
Bradbury, Tho. Birmingham 
Ball, , Bookſeller, Bur- 
'ton-upon-'Trent 
Broomfield, Wm. Stourbridge 
Birch, Peter, Coton 
| — 
The Rev. Mr. Brown, —.— 
Mr. Broomfield, Rich. Harbourn 
Brittle, Johp, Stourbridge 
Belcher, , Birmingham 
Burn, John, School-maſter, 
Stourbridge 
Birch, Richard, Birmingham 
Baley, William, Plater, ditto 
Boſward, William, Broom 


6 


122 2:26 


* 


Mr. Barratt, Joſ. Carpenter, Bir- 
mingham 
Baker, Thomas, Nuneaton 
Bird, Richard, Bookſeller, Co- 
ventry, 6 Copies 
Bird, Joſeph, Droitwich 
The Rev. Mr. Booker, Wolver- 
hampton 
Mr, Barnes, , Eveſham 
Bradnock, Rich. Birmingham 
Brook, John, Painter, ditto 
Barber, John, Writing-maſter 
and Accomptant, ditto 
Broomhead, Thomas R. Wol- 
verhampton 
Boyle, William, Birmingham 
Bartham, Joſeph, Broom 
Bird, Benjamin, Birmingham 
Booth, 
ne „ Fs 
ingley, John Soho 
Beck, 25 Birmingham 
Barber, John, Eſq; Tipton-Forge 
Mr. Bradford, Joſeph, Birmingham 
Bell, Joſeph, Northfield | 
Bindley, William, Fillongle 
Betteley, John, Writing-maſter 
and Accomptant, Cranage 
Barrot, William, School- maſ- 
ter, Birmingham, 2 Copies 
Butler, Benjamin, ditto 
Buchanan, John, Soho 
Benbow, John, Birmingham 
. Brookholding, John, Bewdley 
Baker, George, Birmingham 
Bradford, John, ditto 
Booth, Jarvis, School-maſter, 
bury 
Brookſhaw, John, 
Beale, Charles, Atherſtone 
Baley, Mathias, Birmingham 
Beetham, Edward, Lecturer 
Bingham, James, Birmingham 
Burrows, 'Thomas, ditto 


„ School-maſter, 


4F 2 Mr. 


*% 


A 


Mr. Bellamy, Rich. Birmingham 
The Rev. Mr. Babington, Burſlem 
Mr. Bridges, Joſhua, Worceſter 
Burraſton, Jof. School-maſter, 
Omberſtey, Worceſterſhire 
Beaufoy, Charles, Knowle 


Braithwaite, Maſter of the]. 


Academy, Bridgnorth 


Burras, C. School-maſler, do. | 
Mrs. Belt, Great Haywood | 


1 


Mr. Burgeſs, John, Birmingham 
> Britton, Joſeph, ditto 
Butterworth, James, ditto 
J 
Clegg. Wm 
Crockett, Tho. Bicmingham 
Corden, John, ditto 
Cook, Benjamin, ditto 


Cartwright, Thomas, Writing 


mater & Aecomptant, ditto- 

Coles, Thomas, ditto 
-» A hadwallaver, —, ditto 

Coilins, . Orton-on the Hill 
Collins, Iſaac, Waitehi!! 
Corper, Abraham, Alton 
Chawner, Tho. Birmirgham 

Cartwright, William, ditto 


The Rev. Mr. Collins, Tamworth | 


Mr. Cartwright, Wm. Birmingham 

Church, Robert, ditto 
Carter, lohn, Northfield 

Cularke, 


TCrumpton, Thomas, ditto 


Cartwright, Ambroſe; Cabinet-. | 


maker, near Dudley 
Colkett, William, Birmingham 
Collins, Wm. Junior, ditto 
Cowley, ——, Stourport 
Court, II Land- Surveyor, 
Stourbridge 
Cotton, Foteph, Deritend 
Cox, John, Writing - maſter, 
Bromſgrove 
Clare, T. Bookſeller, Bewdley 
Carter, W. School-maſter, do. 
Carpenter, „ School- 
matter, Feckenham | 
Cartwright, Cha. Great Hay- 
woad 
Cooper, Charles, Birmingham 
Crown, Joſeph, ditto 
Cox, William, ditto 
Dell, Iſaac, Birmingham 
odfon, , Bookſeller, 
Burton- upon-Trent 
Denſton, John, ditto 


Great Haywood | 


— Birmingham 


| 


. 
. 


# 


> 


* o 


[ASST DF 


Mr. Dilks, William, Stapenhill 
Drakeford, John, Birmingham 
Danie, —,, Land-Surveyor, 
ditto £ 
 Dbvey, Joſ. Wolverhampton 
Deakin, P. Birmingham 
Denton, John, Anowby Walk 
Dugmore, James, Harbourn 
Duncan, James, Birmingham 
Davies, James, ditto 
Downs, Andrew, ditto 
Dyde, —--, Wotton Un- 
deredge 

Dixon, Iſaac, Maſter of the 
Academy, Barr 

Docker, Joſeph, Birmingham 

Derry, Robert, ditto 

Dean, „ ditto 

Downes, C. Painter and Draw- 
ing maſter, ditto 

Dee, Ambroſe, ditto 

Davis, J. ditto, _ 

Davis, David, Hampſtead 

David, Rowland, Bewdley 

Dunn, William, Maſter of the 
Academy, Bell Broughton 

Dickenſon, T. Writing-mal- 
ter, Stafford 

Daly, John, School-maſter, 
Biliton 


E. 

Egginton, , Writing- 

maſter & Accompt. Lichfield 
Earl, Chriſtoph. Birmingham 
Evans, Edward, ditto 
Egginton, 2 ditto 
Enſor, William, ditto 
Edwards, —, School-maſter, 

Old Swinford 


F 


Foxall, John, Old Swinford. 
Farnſworth, A. Birmingham 
Farnold, my ditto 
Farr, William, ditto 
Fildeiley, „ ditto 
Fradley, Joſeph, ditto 
Fitzer, John, ditto 
Fry, Charles, ditto 
Flint, John, ditto 
Freeman, William, ditto 
Farror, ——, ditto 
Fullwood, Caleb, ditto 
Fiſher, William, ditto 
Fellows, Joſepi, Red Ditch 
French, T. Writing-maſter and 
Teacher of the Mathematics, 
Atherſtone 
Mr. 


\ 
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Mr. Fothergill, --——, Merchant, 


Handſworth 
Foſter, R. Meredian Academy 
Fluitt, 8. Navigation School 
Fernio, Thomas, Hampton 
Field, John, School-maſter, 

Sheldon | 
Flavel, Joſeph, Deritend 

G. (] 

Gardener, John, Birmingham 
Godwin, John, ditto 
Goſling, Samuel, ditto 
Giles, John, Painter, ditto 
Grittths, Morris, ditto 
Giles, Joſeph, ditto 
Griffichs, Thomas, ditto 
Green, T. Cabinet-maker, do. 
Guildford, Richard, duto 
Gardner, John, dirto _ 
Godbehere; Edmund, ditto 
Gueſt, John, ditto 
Green, S. ditto = 
Green, George, ditto, 
Greaves, George, ditto | 
Goodall, Robert, ditto 
Garriſon, Joſeph, ditto 


Meſſrs. Golding and Bateman, do, 
Mr. Gardner, 


, School-mal. 


ter, Clent 
Green, , Wheeley Caſtle 
Gilbert, Thomas, 
Goode, Samuel, Hinckley 
Grove, John, Nuneaton 
Geary, John, Coldecote 
Griffiths, Wm. School-maſter, 
Welt-Bromwich 
Groves, lohn, Aſcott | 
Gibfon, Thomas, Drakelow 
Gandy, ——, Schoolmaſter, 
Worceſter . 


H 


Harris, John, Writing-maſter, | 


Burton-upon-.T rent 
Holland, Benjamin, ditto 
Holliwell,-John, Birmingham 
Hawkins, John, ditto 
Harvey, Thomas, ditto 
Harriſon, Richard, ditto 
Hill, R. junior, ditto 
Hudſon, John, Carpenter, ditto 
Hollins, William, ditto 


' Hanſon, Tho. Druggiſt, ditto 
Harrold, William, ditto 
Hicks, Robert, ditto 
Hughes, Thomas, Slater, ditto 
Hicks, Chriſt. Engraver, ditto 


4 


Hares, Joſeph, ditto . 


| 
. 
N 


* 


' 


Hawker, 


Mr. Harris, George, Joiner and 


Cabinet-maker, Birmingham 
ohn, ditto 
Holmes, William, ditto 
Hans, Richard, ditto 

Hurſt, J.. ditto 


Holmes, Lawrence, ditto 


Hoffmeyer, Jahn, ditto 

Hinckley, Ilaac, ditto 

Horn, Thomas, ditto 

Hudſon, Richard, ditto 

Hincks, ——, Carpenter, do. 

Hallen, Boylſton John, Attor- 
ney, ditto | 

Hayne, Farmery Law, ditto 

Haſker, John, . ditto 

Howard, John, ditto 

Haſkew, James, Hopwas 

Hullornd, William, School- 
maſter, Newborough 

Hart, Benjamia, School-maſter, 
Wolverhampton 

Hyde, , Writing-maſter 
and Teacher of the Ma 
tics, ditto 

Hill, Abijah, Hall-End 

Hunter, John, Frealley 

Humphreys, Richard, Writing- 
maſter and Teacher of the 
Mathematics, Walſall 

Horton, John, Writing-maſter, 
Newport 

Halford, —, Writing-maſter 
and Teacher of the Mathe- 
matics, Moſeley 

Higgott, Gilbert, Rolleſtone 


Hubbold, Cheiſtoph. Biſhop's 


Charity School, Worceſter 


Hubbard, John, Stramſham 


Hudſon, 1oſt | School-matter, 
Tamworth: | 
os et Deritend 
ackſon, Joſeph, Book-binder, 
Birmingham 

ackſon, —, ditto 

ones, James, Optician, ditto 
ones, John, Glazier, ditto 
oyce, T. Cabinet-maker, do. 
ones, John, ditto 

ones, Charles, Druggiſt, do. 
ones, Thomas, ditto 

ones, J. Harneſs-maker, ditto 
ames, ——, Merchant, ditto 

— John, Stourbridge 

J 


ones, john, Old Swinford 

ee, L. Writing-maller and 

Accomptant, * 
7. 


» cn 418 on 


Me, james, John, Dudley 


i... Johnſon, 


J. Great Haywood 
K 


ohn Kettle, Eſq; Birmingham 

Kempſon, „Writing 
maſter & Accomptant, ditto 
night, —, Schoolmaſter, do- 

Kendrick, John, ditto 

Kimberly, G. Schoolmaſter, do. 

Kent, John, dirto 

Knight, John, Officer of Ex- 
ciſe, ditto 

Kingſtone, Charles, Nuneaton 


. 

Lax. Wm. Teacher of the 
Mathematics, Nuneaton 
Lloyd, Charles, Birmingham 

Lees, James, ditto 
Lancaſhire, William, Oficer 
of Excile, ditto 

Lovatt, T. Auctioneer, ditto 
Leake, John, ditto. 

Lane, William, ditto 

Leeke, John, ditio 

Lariſon, Jobn, di*to 

Lilley, Joſeph, ditto 


- Lightwood, Charles, Wheel- | 


wright, ditto 

Laurence, George, ditto 

Lambert, lohn, ditto 

Lightwood, — » ditto 

Lowe, Smith, ditto 

Lander, —, ditto 

Lloyd, Joſeph, Deritend 

Latham, John, Teacher of the 
Mathematics, Burton-upon- 
Trent 

Landon, —, Writing-maſter 
and Accomptant, Coventry 

Leonard, Cha. Wedneſbury 

Lea, William, Hurcott, 

Latchford, Edw. Joſ. Oſcott 

Lowry, Wilſon, London 

Lary, Thomas, Rolleſtone 

Lewis, G. Bookſeller, Wor- 
ceſter 

Lee, Wm. Writing- maſter and 
Teacher of the Mathematics, 
Stourbridge 

Lawrence, T. Great Haywood 

M. 

Middlam, Tho. Birmingham 

Moor, john, ditto 

Maſon, ——, Attorney, ditto 

Maxwell, Henry, ditto 

Middlam, Joſeph, dittg 

Mortal, Thontas, ditto 


Mr. Millward, Joſ. Birmingham 


Martin, Ben). Druggiſt, ditto 
ayne, » Writing-mal- 
ter, Free-School, ditto 

Marſh, John, Joiner, ditto 

Mills, Joſeph, Spon Lane 

Marſh, J. Teacher of the Ma- 
thematics, Wolverhampton 

Milward, F. Bookſeller, Wal- 


all 
Moſs, D. School - maſter, 
Burnt Wood 


Mills, John, 
Mac Lean, james, Perry Hill 
Morgan, -—, Printer, Lichfield 


—— Moody, Eſa; Cambridge 


N. 
Mr. Neal, William, Birmingham 


Norris, , ditto 
Northall, John, ditto 
Noake, Tho. Wolverhampton 
Nicklin, Ralph, 
Newton, Thomas, 
Newark, John, Newport 

O. 
Orchard, James, Birmingham 
Oatridge, „ ditto 
Owens, David, ditto 
Onions, James, ditto 
Orton, Benjamin, Coleſhill 
Orm, William, Stapenhill 
Ollenranſhaw, ——, Stafford 


P 


Me ſſrs. Pearſon ** Rollaſon, Book- 


ſellers, Birmingham 
Piercy & Jones, Bookſellers, do. 


Mr. Phillips, William, ditto 


Phillips, William, ditto 
Palmer, John, ditto 
Proud, John, ditto 
Paine, C. Engraver, ditto 
Pembroke, Thomas, ditto 
Purſlow, John, ditto 
Partridge, Benjamin, diito 
Piercy, William, ditto 
Parkes, ——, Merchant, ditto 
Peacock, William, ditto 
Penn, S. School- maſter, ditto 
Pardoe, Thomas, ditto _ 
Plant, john, Attorney, ditto 
Powers, Charles, ditto 
Pinches, William, ditto 
Price, James, ditto 
Palmer, Francis, Deritend 
Price, , Old Swinford 
Parkins, P. Maſter of the Gram- 
mar School, Rugeley 1 


7. 
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Mr. Penn; —, Weſt-Bromwich 


Parkes, » Malter of the 
Academy, ditto 

Preſton, G. Officer of Exciſe, 
Stapenhill 

Parnel, Nathan, Nuneaton 

Paxton, J. Writing-maſter ard 
Accomptant, Coventry 

Payn, William, Mancetter 

Palmer, „Maxtock 

Powell, John, Tipton 

Prime, John, Marſton-Green 

Phillips, John, School-maſter, 
Gnoſal 

Perry, 5 Great Haywood 

Pickering, H. Maſter of the 
Academy, Winſon-Green 


R 


Rowland, Richard, Rolleſtone 
Reynolds, J. Writing-maſter 

& Accomptant, Bilſton 
Rowland, Edw. Birmingham 
Reynolds, J. Writing-maſter 

and Teacher of the Mathe- 
Rigby = * 

igby, Joſeph, ditto 
Richards, Richard, ditto 
Robinſon, Richard, ditto 
Redfern, , ditto 
Richardſon, J. ditto, 2 Copies 
Robinſon, John, ditto 
Ralph, Barnaby, ditto 
Richardſon, William, Writing- 

maſter and Accomptant, ditto 
Rothwell, T. Engraver, ditto 
Read, William, 


Randles, Philip, Middleton 


School 
Read, 
Harbourn 
Riley, John, Trooper in the 


Royal Regiment of Horſe | 


Guards Blue 
Robinſon, Francis, ditto 
Roſs, John, Stourport 
Reading, John, Philo. Math, 
Rec hitcch 8 
o. School-maſter, 


Ray, George, ditto 
R omas, Newtonhurſt 


Eſq; Lady Wood 
8 


Rann, 


Mr. Salt, john, Maſter of the 


Academy, Caſtle-Bromwich 
Sanders, 


„Birmingham 
Iſaac Spooner, Eſq; ditto 


Mr. Steventon, James, ditto 


Stean, Thomas, Surgeon, ditto 
2 Copies 

Smith, John, ditto 

Smith, Thomas, Carpenter, do. 

Stevens, Joſeph, Birmingham 


Sturges, Samuel, ditto 


Saint, Thomas, ditto | 

Shaddock, James, ditto 

Suffolk, William, ditto 

Summers, —, ditto 

Sherwood, John, ditro 

Sherwood, Sonathan, ditto 

Spur, Joſeph, ditto 

Smith, Thomas, ditto 

Smith, William, ditto 

Smith, Richard, ditto 

Smith, W. School-maſter, ditto 

Shaw, T. Writing-maſter and 
Teacher of the Mathematics 
Boarding School, Dudley 


Thomas Skipp, Eſq; ditto 
Mr. Southall, James, ditto 


Shovelle, Richard, ditto * 
Smith, Wm. Engraver, ditto 
Southall jon, ditto 
Shaw, Wi liam, ditto 
Shepherd, Robert, ditto 
Smart, ——, Bookſeller, Wor- 
ceſter , 
Shirley, John, ditto - 
Smart, J. Bookſeller, Wolver- 
hampton 
Steward, ——, Writing-maſter 
and Teacher of the Mathe- 
matics, ditto 
Scarrot, William, Shiffnal 
Simpſon, Edward, Rugeley 
Silcock, Laurence, Teacher of 
the Mathematics, ditto 
Salt, Tho, Great Haywood 
Slater, Tho. School - maſter, 
Darleſton 
Summers, J. School-maſter, 
Packington 
Swanwick, T. Winſon-Green 
Siddons, Joſiah, Stourbridge 
Steventon, John, ditto 
Slaney, John, School-maſter, 
Stafford 
Stretton, S. Atherſtone 
Sanſom, Thomas, Hinckley 
Soden, Joſeph, 2 
Sherrot, Thomas, Poleſworth, 
2 Copies 
Shelton, Benjamin, Bookſcller, 
Tamworth, 2 Copics 
Smytheman, Rowland, Wy = 
r. 


Mr. Stone, Joſeph, Nuneaton 


Thomas Waltord, Eſq; ditto 


, A 


Snape, J. Land- Surveyor, 
Moxhull | 

Starkey, R. School-maſter, 
Branſon 

Sabery, C. Teacher of the 
Mathematics, Droitwich 

Stokes, Samuel, Bookſeller, 
Kidderminſter 


. 
Talbot, Benjamin, Teacher of 
the Mathematics, Cannock 
Taylor, Thomas, Stapenhill 
Taylor, George, Rolleſtone 
Taylor, Daniel, Birmingham 
Thomas, Richard, ditto 
Taylor, Samuel, ditto ö 
Thomas, Lemuel, ditto | 
Tankard, Merchant, ditto 
"Townſend, I. Writing-maſter, 
Edgbaſton 
Taylor, Wm. Hales- Owen 
Thompſon, Joſeph, Nuneaton 
Tunnicliff, |. School-maſter, 
Walton- upon-Trent 
Tonks, J. Weſt- Bromwich 
Taylor, Tho. Great Haywood 
Trubſhaw, J. Little Haywood 


V. | 
Veiſey, Daniel, Birmingham | 
Undrill, John, ditto 

W. 
Wright, William, Deritend 
Web, Thomas, Birmingham 
Wheeler, J. School-maſter, do. 
Wright, Edward, Joiner, ditto 
Ward, Thomas, ditto 
White, Thomas, ditto 
Whirledge, Francis, ditto 


Wilſon, 


* 
— 


SF $:;'T O F, &c. 
Mr. Warren, ſoſiah, School- maſ- 


ter, Birmingham 
Wittingham, Richard, ditto 
Wooldridge, , ditto 
Withers, Edward, ditto 
Wood, Thomas, ditto 
Wynn, William, ditto 
Webb, John, School-maſter, 
ditto 
Wright, E. School-maſter, do. 
Wakefield, Thomas, ditto 
Wakeman, John, ditto 
Weſtwood, Obadiah, ditto 
Whitehonle, I. ſen. Edrington 
Warren, Francis, Stapenhill 
Whittingham, Tho. Hadley 
Ward, Samuel, Stretton 
Wood, Thomas, Bookſeller, 
Stoke Golding 
White, Robert, ditto 
Whitehead, Wm. Branſon 
Weſt, C. Engraver, London 
Whitchouſe, Richard, School- 
maiter, Wedneſbury 
Whitmore, Charles, Oſcott 
— Attorney, 


Walſall 
Wilkinſon, Thomas, 
Wheewall, I. Maſter of the 

Church Sch. Cliſton Camp- 

ville 
Witheford, Joſeph, School- 

maſter, Bromſgrove 
Whikes, Robert, Nuntaton 


Mrs. Wolley, Margaret, Bookſeller, 


Woarcelter 
Y 


Mr. Young, Daniel, Stourbridge 


Young, George, Teacher of 

the Mathematics, Worceſter 
Young, William, Birmingham 
Yates, ——, ditto. 


* Ae, Tx 
* 


